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university groups in the developaent and testing of university 
aanageaent technigues. The introductory session focused on a general 
discussion based on the following areas: stress in higher eaucation, 
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presentations of university experiences in the application of 
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INTRODUCTION 



The growing competition between higher education, other levels 
of education and other sectors of the economy for limited government 
funds has made the need for more systematic methods of planning and 
management of higher education systems and institutions of utmost 
importance. This need is further underlined by the rapidly growing 
number of students in higher education and the current crisis which 
higher education has been undergoing in most Member countries. 

Recesitly, techniques of systems analysis have been successfully 
applied to some of the problems of resource allocation in higher 
education institutions. However, the extent of the role which can 
be played by the systems approach to educational planning is still 
in the stage of exploration and much significant expt^-imentation in 
this field has not yet been fully evaluated and disseminated. 

To this end, the Directorate for Scientific Affairs of the OECD 
organised a Conference on University Planning and Management Tech- 
niques as part of the programme of the Committee for Scientific and 
Technical Persoiinel. The Conference, which took place in Paris on 
2lst-24th April 1969, brought together experts and representatives 
from Member countries to discuss common areas of interest and to 
assess the state-of-the-art concerning quantitative planning and 
management techniques In institutions of higher education. 

The central purpose of the Conference was to explore the actual 
experiences of various university groups in the development and 
testing of university management techniques. The emphasis of the 
Conference was on the problems of application of management tech- 
niques to actual situations in the universities. The participants 
were asked to address themselves to the following issues: 

a) Are the techniques really implemented successfully as an 
administrative policy-making tool, or do they appear 
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duocessful only because oi excellent narketing of the idea? 
Since these quantitative techniques are meant to aid uni- 
versity acii&inistrators in the making of policy* successful 
ittpleaentation should be given priority* 

h) Are there political problems facing quantitative planners, 
university administrators and academic staff? How can 
these be overcome? 

c) Should the theoretical techniques or the necessary accom- 
panying data systems be developed first? 

The introductory session focussed on a general discussion of 
these issues f which were based upon the following papers: 

"Rationality under Stress in Higher Education" by Charles 
J. Hitcht President* University of California; "The Concept of 
a University; An Idealised System Versus Social Reality" by 
Abdul G. Khan* OECD Secretariat. 

This was followed by six presentations of university experiences 
in the application of management techniques, three from North America 
end the other three reflecting European work: 

- "Planning and Analysis in the University of California" by 
F.E. Balderston, Vice-President, Planning and Analysis in the 
Office of the President, University of California. 

- "Systems Analysis for Efficient Resource Allocation in Higher 
Education. A Report on the Development and Implementation of 
CAMPUS Techniques" by Richard W. Judy, Jack B. Levine, Richard 
Wilson and Steven I. Centner, University of Toronto. 

- "University Information System (UIS) for the Federal Republic 
of Germany and West Berlin" by Waldemar KrOnig, Stiftung Volks- 
wagenwerk. 

- "University Administrative Data Systems" by Carl Roessler, 
Yale University. 

- "Institutional Management and Planning Techniques at the Uni- 
versity of Sussex" by Geoffrey Lockwood, Planning Office, Uni- 
versity of Sussex. 
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- "University rianning: A Sifflulation Approach** t>y Nicholas 
O.A. Bullock, Peter G. Dickens* Philip SteacUsan and J*C. Gray» 
University oi' Caabridge, 

Each presentation was discussed by a selected expert and fol- 
lowed by a discussion from the floor • 

In addition » three working groups were organised. One group 
discussed optimisation models for university planning, another group 
discussed costs and efficiency in university planning and the third 
group, aspects of university governance. 

The present report, prepared by Geoffrey Lockwood of the Uni- 
versity of Sussex, is an attempt to make available to a wider au- 
dience the substance of the experiences and issues taken up at the 
Conference. It is based essentially on the Conference papers listed 
above, and the Secretariat wishes to acknowledge its debt to the 
various authors who contributed these papers. 
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m onUEMS AND OITOIT UNI TTES 



The problems, challenges and opportunities now being thrust 
upon universities in all countries of the world are the essential 
background to any discussion of institutional planning and manage- 
ment techniaues. Many books have already been devoted to these prob- 
lema and the ma.lority of those who read this report are likely to be 
aware of most of the issues. Nevertheless, it is necessary to sum- 
marise those issues before proceeding; to discuss the management of 
universities. 

The problems and issues are interrelated ana their interaction 
adds to the complexity of the situation facing universities. How- 
ever, separate types of problems can be delineated for descriptive 
purposes. 

The first is the basic problem concerning the role of the uni- 
versity. The roles of most universities have gradually been trans- 
foxmed over the past fifteen years, mainly through external stimuli 
and normally by piecemeal change with little serious discussion of 
the reasons and alternatives. The scope of that transformation is, 
itself, now lead inf? members of universities to reflect more system- 
atically and urgently upon the question of role. Three extreme 
views will serve to illustrate the issue. One view is that the role 
of the university is to provide a static island of learning in a 
troubled world; many members of faculty who would not regard them- 
selves as subscribing to that view nevertheless exhibit attitudes 
and opinions which spring from it. A second view is that the role 
of the university is to change society, to create a new society and 
not to serve existing society; this is the view most frequently 
ascribed to students. A third view is that the role of the university 
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ia to 3©rve society according to the needs of society as expressed 
by Its current representatives. Most oembers probably hold less 
extreme views which see the university as an organisation which has 
to provide the goods atid skills required by existing society whilst 
remaining sufficiently detached and critical to be a key force for 
social change. The fact that the ma.iority do not hold extreme views 
does not ease the situation greatly since the problem is one of re- 
^iolving the balance of emphasis between roles rather than of agree- 
ing upon a single role. This discussion illustrates the basic prob- 
lem of institutional planning and management, since neither planning 
nor management can be fully effective in an institution which is 
divided as to its purpose. The group at the Conference which dis- 
cussed aspects of the government of universities, and which was led 
by Professor G. Michaud of the University of Nanterre, concentrated 
on an analysis of the roles and natures of universities. The group 
realised that it was not possible in the time available to reach a 
consensus on such issues, but from the discussion of those issues 
the group posed questions about techniques and models of management. 
The group's questions centred on one theme: given the increasinti 
rate of change towards democra>::isatlon, inter-disciplinary studies, 
continuing education, internal flex^ i-lity, etc., in viniversities , 
will the models now being developed facilitate adaptation to the 
whole ran^e of those social, educational, cultural and economic 
changes, or will they inhibit changes other than those brought about 
by economic forces. It is hoped that this report will help others 
to formulate their answers to such questions. 

The second issue facing universities is the explosion in the 
numbers of students in higher education. This issue requires little 
Illustration: the average growth rate of university enrolments in 
twenty OECD Member countries was 8.3 per cent per annum over the ten- 
year period 195'>-56 to 1965-66, and in most countries the projections 
of the growth in enrolments in the next ten vears are equally high. 
Growth has occurred uainly through the expansion of existing institu- 
tions and thus the rate of growth has, directly and indirectly, pre- 
sented problems of new dimensions in planning and management to those 
institutions. If the question of role is the basic one facing uni- 
versities, growth in size is the issue which has forced that question 
to the forefront and which has re-orientated the internal and ex- 
ternal relationships of universities. 

10 



Another problom is the ev©r present one of finance. Growth in 
, siad, which in many casea has been allied with rises in student unit 
costs and almoat everywhere been added to by increases in research 
costs, has led to a vast expansion in public expenditure on universi- 
ties. Tlie consumption by the universities of an increasing percent- 
age of national income has had many effects which have pres&nted 
plaiuiing and management problems to individual univei'sities . One 
set of pi'oblems relates to cost efficiency and the need to demon- 
strate that efficiency to the public and its representative??; space 
utilisation, instructional costs, student attrition and achievement, 
building costs, and many other aspects of university finance have 
all begun to bo analysed much more closely, partly because of ex- 
ternal pressures. Another set of effects concerns the accoimtability 
of universities to public authorities. The increase in public ex- 
penditure has led to a re-definition of the concept of public ac- 
countability in most countries; the opening of the accounts of 
British universities to scrutiny by the Comptroller and Auditor- 
General of Parliament provides an example. In essence, in providing 
i;.creased income for the universities society is rightly asking for 
increased production from the universities and for more information 
on the workings of the universities. Another consequence of these 
developments is that within a university each set of members asks 
more of the other members; faculty asks more of students, adminis- 
trators ask more of faculty, students and faculty ask more of admi- 
nistrators. Thus external stress is translated into internal stress 
which further complicates management and planning. 

A fourth issue concerns the place of the universities in the 
overall svstem of higher education. In some coimtrles, higher educa- 
tion has always been planned as a system; but in many countries it 
xs onlv in the past few years that the concept of a planned system 
of higher education has be^oin to affect the development of the sepa- 
rate aspects of hiprher education. The fact that the managers of a 
university must increasingly see the imiversity not as an isolated 
entity but as oart of a co-ordinated university system, which is it- 
self part of a planned higher education system, has important con- 
sequences for the internal planning and management of the university. 
To ouve a x'ew examples, it means that the university must seek in- 
formation on the aims of, and the trends in, the national system and 
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imsx, MS© this information aysteraatically in its own decision-raakin^*. 
It also meaiia that th© university must eonti«uou£3ly check its ovm 
performaiice ap;ainst the national plan and the performance oi' other 
parta of th0 system. The concept of a plamied system also implies 
that the parameters for indiviciual institutions will be narrower; 
the managers of a university will have to take into account the pres- 
sures for rationalisation, specialisation, economies of scale, re- 
gional co-operation, etc., which occur within a system, 

A fifth area of debate concerns the teachinf; and curriculum of 
a university. Four factors can be mo tioned to illustrate that cur- 
riculum desi^<n and cievelooraent is a problem which now concerns the 
institutional manager as much as it does the academic faculty. First, 
the eontinuin/3: explosion of knowledge combined with a fixed length 
of decree course (and, in some countries, a pressure to reduce the 
length of th(?se courses) means that the problems have increasinely 
to be faced throu/?h a systematic institction-wide re-evaluation of 
curricula. Secondly, the extension of knowledge is lessening the 
ri^iditv of the boundaries between specialisms and subjects; most 
of the more interesting; and relevant developments are occurring at 
the old borderlines. These developments need to be reflected in the 
teaching curriculum, and their inter-disciplinary nature requires an 
institutional approach to the problem. Thirdly, the authoritarian 
method of teaching; is bein^ questioned by an approach which views 
the process as one of learnin^j rather than teaching. Similarly, the 
development of a technology of education opens up new concepts and 
techniques of teaching, learning and course design. Fourthly, the 
discussion on the role of a university is reflected in the -concern 
over curricula; increasingly the call is for curriculum to be more 
••relevant". Curriculum has always been a battleground of faculty 
conflict; as t*resident Hitch of the University of California has 
remarked, •'more than one univers'ty curriculum looks more like a 
truce document than a programme for the salvation of man"(1). Now 
the conflict has widened. The fact that the call from industrialists 
and professional societies equates relevance with the needs of em- 
ployment, that the plea from student croups is for curricula more 
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relevant to coutemporarv social pi'obleuiis, and that other critics 
iftfceror©t "rolevanco" in ciifl'eront ways only serves to make the prob- 
leras more complex without distracting from the validity of each view- 
point. 

Issues conc©ruini5 tha internal «overniaent oi' a university pre- 
sent another ranse? o£ px-obleras. The problems are common to most 
lax'ge? or{.^anisationa in modern society and will be familiar !:> most 
rt^aders. The following draws attention to some of tne changes and 
trends which ©xereis© the minds of all types of members of universi- 
ties. Individual members feel unable to participate in effective 
aecision-makin'? and they strive to find ways in which the faceless 
or.^anisation can be made to serve them instead of their serving it. 
Over-elaborate constitutional machinery sets by-passed in order that 
decisions can be made quickly. Thus informal decision-making; struc- 
tures are created in parallel with the formal structures. The con- 
cept ux" the university as a self-governing community of scholars is 
no lonF,er appropriate: students are increasingly being given a role 
in the internal government of the universities; administrators have 
of necessity to plav a more important and positive role; external 
afiencie.s and members have considerable effects, either directly or 
indirectly, on internal f^overnment. Thus, the balance of power is 
shiftin^^ ana becorainf- less easy to identify. Internal proxxps press 
for all kinds of frovernments varvinp- fi'om worker-control and direct 
democracv throurh reoresentative systems to oligarchy and dictator- 
ship. Thv difi'icultv of balancing faculty, student, administrative 
ana i<*v participation and influence is complicated by the need to 
balance the lorccc of centralisation and de-centralisation, iiany of 
the issues corrjuentea on above tend towards the concentration of con- 
trol anu initiative at the centre (e.g. the need to improve institu- 
tional iJlanninr. to re-design curriculum across traditional boundaries), 
whereas the need of individuals to participate, and the answer to 
overlonded decision-making structures increasingly point towards 
the -.evolution of action and incentives as universities grow larger. 
The problems oT internal /^overnm^nt reflect "the deep uncertainty 
a:;jut tvo fun< 'nr^i^^n tal elements in the structure of the university - 
its econcnico and its oolitics. V/e reallv do not know ,)ust how the 
mo lern university should be oaid for, and we are ,1ust beginning to 
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loarn how and by viiom its powers should be held and exercised" (1 ) . 
Sifflplistic attitudes towards faculty and student rii^hts, the role of 
administrations I and responsibilities of external {Agencies do not 
help in the search for new, and r<iecessdrilv complex » solutions to 
these problems* 

A sixth ran^e of issues concerns the increasinr size and costs 
of research activiti^^s in universities. Three issues will serve to 
illustrate* First, in term;^' of men and money it competes with teach- 
ini? and there is thus a problem of balancing teaching and research 
within a university. Secondly, the need to gather research workers 
into ever larger inter-disciplinary teams supported by special ser- 
vices and equipment is no longer restricted to a few areas of science, 
and an individual university cannot hope to indulge in such research 
in all of the sub;)ects it teaches. The university is thus faced 
with decisions as to the areas on which it should concentrate its 
research activity and the centres of excellence which it can create 
either on its own or in collaboration with other institutions. 
Thirdly, in o:*der to conduct such research a university increasingly 
has to seek financial support from non-public sources and this 
creates another dilemma in that the internal balance of a university 
may be determined more by the relative availability of external 
funds than by internal priorities. 

Many other problems could be mentioned. Universities now have 
to face the normal problems of large employers: the unionisation of 
labour forces, collective bargaining, labour utilisation and produc- 
tivity. T'niversities now have to contend with public relations prob- 
lems of dimensions which were unforeseeable even a few years ago, 
particularly since the public has gained more direct experience of 
universities and the news media have become more aware of their 
relevance and importance. The list of problems and challenges is 
almost endless. 

However, one ma.lor factor needs to be emphasized. The above 
issues and changes would face university managers with considerable 
problems even if they were once-and-for-all changes; the fact that 
they are not is in itself critical. Universities exist in an 



1) George ItcBundy, Faculty Power . Atlantic, September 1968. 
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increasingly dynamic environment; the indications are that the rate 
oi' chan^^e will increase rather than decrease. Universities therefore 
need to devise management and planning structures which will encourage 
continuous internal adaptation to external change. The prvwiem is 
even (greater because university structures have previously been 
geared not to change but to the protection of the rights of individual 
fflembcrs. The "ivory tower" concept is derided by most members of 
universities but the attitudes implicit in it persist strongly and 
widely; many faculties act daily on the assumption that a university 
is not a dynamic institution and that its members should not be sub- 
ject to occupational ai^d institutional stress. 

In summary, the expansion in size, the rises in costs, the need 
to clarily roles and the increasing rate of change in the factors 
affecting a university have highlighted some of the most critical 
problems of management and planning. These problems provide chal- 
lenges and opportunities which should be faced with vigour and imagi- 
nation. It is conceivable that the PfOlden Ase for some categories 
of members of universities lies in the past, but the Golden Age of 
universities as institutions of importance and relevance to all 
peoples surely lies in the future. 

The typical reaction of a university has been first to regard 
these problems as uniaue, and secondly either to debate the problems 
or to ignore them. The belief that universities are unique, that 
thev cannot share problems with other kinds of institutions and that 
thev cannot learn from the solutions devised by other institutions 
is a deeply rooted one. The facts are that the universities are 
facing zeal problems, that a university has elements which differen- 
tiate it from other kinds of organisations but that the problems of 
universities are no greater and not of a different order from those 
faced by many other institutions, and that universities can learn 
from those institutions. The greatest obstacle to change in most 
existing universities is the belief oi' most of their members that 
the institution can change only at the margin. This is not neces- 
sarily the case. The secona step in the reaction of a typical uni- 
versity represents a failure to understand or to recognise the role 
of management. 

Manaerement should be a process through which change is con- 
sidered and implemented. Yet the very word "management" is still 



shunneu in most universities, partly because it seem^ to bo equated 
with bureaucracy or autocracy and partly because of a belief that 
tuana; vment has to be solc?lv concerned wxth the profit motive. How- 
evur, mana.'eraent is the oeople and structures involved in the 
vJvciSion-maKiiu' process; its nature can be autocratic, oligarchic 
ur a^socratic; anu the assumption made by the author is that imiver- 
Sity :nanai'emt»nt mur.t d^:^ a democratic orocesis. Coiit/benefit factors 
or th.^ conoeot of value for money can provide a basis for manafrement 
m ih'j aust?iiCt' of a profit motive. Universities produce outputs if 
not pruiits, ana many mana.;ement techniques can rely on input/output 
ratios rather than on . rof its (e.g. management by objectives)* 

In audition, the main aim of most manatjement techniques is to 
mar.e decision-mai;ers av;are of the alternatives open to them and the 
iuiplications of thoL;e alternatives • The Uiidoubted fact that fewer 
imj iications can be auantified in an educational institution than in 
moat other i'orms of organisation detracts from the theoretical rigour 
with which cert^un tcchfiioues can be used, but it does not detract 
from the oractical utility of those techniques when used by peoole 
who understand the nature of a university e It cannot be over-stressed 
that it is the systematic aouroach which brinrs the main benefit and 
which is onen to all institutions. There are no packares of easilv 
transferable tr^chnioues; each institution can learn from the expe- 
rience of others but the narticu]ar technioues need very careful 
study before bein;: adanted bv an Institution. Such techniques and 
r>ub-ijvsteras need to form part of the institution's overall approach 
to mana>/ement» 

The /general aooroach to olanninp^ and manat^eroent within the uni- 
versity can be summarised under five headin^rs. First, it should be 
management of, and planning for, chan/2;e; there is no alternative 
oth^r than chancre, but this simple fact is not always reflected in 
the attituies of university membex^s. Historically, chan^^re within 
univ't?rsities has resulted mainly from external stimulit and chane-es 
in the external environ;, ^nt, whether thev be in the realm of poli- 
tical policies or in the distribution of pupils' choices amongst sub- 
ject preferences, are difficult to nredict accurately, Plannim: 
within a university should therefore be a continuous process and not 
th-; nriu implement^jtion of fixed plans. There is a difference be- 
tween ;.lanninr cuid plans and the former does not necessarilv have to 



reault in tho latter. Given that planning is a continuous process, 
the manaf'ement system of a university ne&ds to create devices for 
monitoring? internal and external change; both in the external en- 
vironment and in the internal performance of the institution there 
are critical indicators which register the need for change, and man- 
agement should v/atch and use those indicators. 

Secondly, mana^oment and planning should not be regarded as ac- 
tivities whicn can be separated from the other activities of the 
university (e.g. teaching, research). The university needs to be 
seen as an entity, its structures and processes designed with all 
its activities in mind; and, given that change is continuous, those 
structures and processes should be flexible. Planning is pointless 
il the university does not have the ability to change and is not 
presented with the opportunity to change. It is the task of manage- 
ment to maximise those two prerequisites for planning. If the uni- 
versity is to have the ability to change - and in time for the change 
to be effective - it has to keep its internal structures flexible; 
organisational boundaries, budgetary procedures, teaching methods, 
admissions and assessment practices, research programmes and all 
other ranges cf activity need to be capable of at least marginal 
alteratior or realignment at relatively short notice. Equally, the 
ability to change is not meaningfu: unless the institution has the 
opportunity to change. It is lest: . asy to generalise about the op- 
portunitv to change since much depends upon the nature of the parti- 
cular environment, but in most cases that opportunity arises from a 
low ratio of costs to benefits and from an accurate alignment of uni- 
versity activities to national needs. Most universities are heavily 
dependent upon public funds and it is these factors which should con- 
tinue to attract these funds. 

Thirdlv, mana^rement and planning should not themselves be seen 
as separable activities. Efficient management requires perspective; 
daily decisions need to be taken in the knowledge of the direction 
and rate of change, and those daily decisions mav then affect that 
direction and rate. Planning is part of management and it cannot be 
efficiently undertaken by staff who do not have knowledge and expe- 
rience of the current workings of the institution. There should be 
no technical mvstiaue surrounding planning. The fact that planning 
uses advanced techniaues sometimes leads institutions to appoint 
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techuicaX specialists as planners, sited in offices separate from 
those concerned with routine management. To do this is to misunder- 
stand the nature of planning; planning is largely concerned with 
problems of human relations, and planners must, above all, enjoy the 
respect and confidence of the members of the institution. A planner 
should be a generalist with experience of management; his specialist 
background could be in economics, sociology, operational research, 
mathematics, accountancy or any other discipline. Equally, managers 
cannot regard planning as something that is done elsewhere in the 
institution by people different in kind from themselves. Managers 
and planners should be interchangeable over time though their spe- 
cialist technical assistance may not be so. 

Fourthly, management and planning in a university should be 
participative. A few years ago such a statement would have marked 
a difference between universities and other types of organisations 
and services. The statement would have been made on the grounds 
that universities were self-governing communities of equal scholars, 
in contrast to the authoritarian structures of industry and govern- 
ment. However, the difference is now less marked. The need for 
participation does not spring from the outmoded concepts which sur- 
round faculty self-government. The need exists because planning and 
management cannot be efficient or effective unless all parts of the 
institution, and representatives of all classes of members of the 
institution, are involved in the "concerted exercise of foresight". 
Not to encourage full participation, including that of students, is 
to limit the range of experience and knowledge which can be brought 
to bear on the problems and also to risk the goodwill and understand- 
ing of members which are necessary if they are to accept change. 
Participation should not be limited - as it so often is - to involve- 
ment in discussion. Provided that a framework is established for 
the interrelated functioning of the corporate institution » it is 
possible and desirable to delegate or devolve a large proportiw i of 
management and planning initiatives, decisions and authority, to sec- 
tions and units within the university. 

Finally, planning and management in a university should not be 
dominated by logistics, resource allocation and other quantitative 
factors. Most current planning in universities is concerned with 
topics such as unit costs, space utilisation, and faculty /student 
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ratios. This tyoe or fiscal or logistic planning stenuBed from public 
concern over the increasing coats of higher education; it is means- 
oriei* "Jd and its desi^ and functioning, are largely in the hands of 
accou Its. Yet it is a subsidiary foim of planning. The ma^or 
and funaamental task of planning is the definition of institutional 
mission and obc)ectives; the second task is the setting of priorities 
amongst the multiple ends of a university. Only then do the means 
enter the process, and the means include such topics as teaching 
methods, faculty recruitment, admissions criteria, etc., as well as 
the logistic ones referred to above. There are signs that universi- 
ties are now moving towards tackling these basic problems of planning. 
The fact that the external community and the students have begun to 
question institutional mission as well as institutional costs has 
helped motivate universities in that direction. 

This book makes one basic assumption about the nature of uni- 
versities: that a university is a democratic corporate entity pos- 
sessing a collective identity and powers which integrate the activi- 
ties of its parts. A contrary assumption that a university is solely 
the legal shield, an economic framework and a social community within 
which individuals and grouos can exercise their academic rights or 
entrepreneurial freedom is the traditionally held assumption by many 
groups in universities. 

The purpose of the book is to indicate the potential of manage- 
ment - in the widest sense of that_ term - by reporting on a number 
ot case histories of universities. The opportunities and problems 
whicn face universities necsssitate, and will lead to, more internal 
management and planning; the question is whether or not it will be 
better management and more effective planning. The ci^oice lie*, 
squarely with each individual university. 

We are concerned here with management and planning techniques. 
It should however be emphasized that planning is a subsidiary func- 
tion of management. Planning is taken to mean the organisation of 
decision-making in the future as well as the collection and analysis 
of information relevant to such decisions and the eventual recording 
of agreed decisions in the fom of plans. It is not intended here 
to cover all the relevant techniques. First, we are concerned with 
the plannimt and management of individual institutions and not with 
national systems; the distinction is not a desirable one but it is 
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neoossary for reasons o£ space. Secondly » we are primarily concerned 
with quantitative techniques rather than the full range of systematic 
techniques of which the former is only a section. 

Finally, no attempt is made to advocate particular techniques. 
With the exception of Chaoters 1 and 8, the book reports on expe- 
riences in the use of management techniques as expounded by parti- 
cipants at the Conference. The author acted as rapporteur and no 
attempt has been made to analyse in depth the experiences reported. 
Any institution which wishes to ^ive more detailed consideration to 
the experiences and techniques covered here should carefully examine 
how far the technioues have been fully integrated into the decision- 
making processes of the institutions concerned, what the costs have 
been and what actual benefits have resulted. 
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CHAPTER 2 

THE P LAl^INING PRO C ESS AT THE TINTVERS ITY OF SUSSEX 



Having?; described the problems and opportunities of institutional 
management and planning for univcTsities, this chapter outlines the 
wavs in which the University of Sussex is attempting to apply manage- 
ment methods. The University of Sussex in the United Kingdom was 
founded in 1^61; by 1969 it had an enrolment of nearly 4,000 under- 
graduate and graduate students. .The following describes the salient 
features of its management and planning. It does not represent a 
model, but it does provide an example of an attempt to manage change. 

The key decision in- regard to the management of the University 
of Sussex was taken in its first year, i.e. that the organisation of 
the University should be reviewed annually in a structured sequence 
which involved the participation of the members of the University. 
This led to a concept of organisation in which the units, complexes 
and areas were seen not to be sepaented and fixed but related, and 
their boundaries and the structure of their interrelationships 
chanpinr, althou^rh patterns had to be fixed for one year at a time 
for reasons of organisational efficiency. The seconaary beneficial 
effects of that key decision were that the organisation of the Uni- 
versity had to be clearly described and explained to all members 
once a vear, ana that discussion about the organisation had to be 
concentrated into one sequence each year (thus saving the time and 
risks involved in the consideration throughout the year of specific 
proposals for change in isolated areas out of the context of the 
review of the interrelated whole). The Organisation of the Univ<^r- 
sity document is the result of each year's annual review, and copies 
are available to all members of the University. It consists of four 
parts: the nature of the organisation, the committee structure, the 
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orneer structure and tiie plaiining process. The annual review also 
means that by small annual adjustments it is possible to make ma^or 
changes over a period of years. Also, those annual adjustments and 
the openness of the process has meant that there is probably less of 
a gap at Sussex between the formal decision-making machinery and the 
real power structure. 

The organisational structure of the University Is suamarised in 
the Cnarts on Committees and Management 1963-6A, 1 967-68 and 1968-69 
contained at the end of this chapter (Annexes A and B). It is as- 
sumed that readers will be aware of the limitations of two-dimensional 
treo-charts; such charts can only select the main operating relation- 
ships out of the mass of cross-links and interrelationships, and they 
do not signify levels of status. 

The charts have been included not in order to analyse them in 
depth and over time, but because they demonstrate in summary the 
value of a continuous review of structures. The first fact they 
illustrate is that considerable change has te.Ken place. From the 
charts, however, it is easy to overlook the fact that a change of 
line or location represents a major shift in the duties, existence 
or authority of a unit, an officer, or a committee. The term orga- 
nisational structure embraces both the units of organisation and the 
pattern of relationships which govern the activities of those units. 
The charts indicate that changes in both aspects have been made 
through time. In regard to the units, the main academic units of 
the University are the Schools of Studi(*s. These multi-disciplinary, 
inter-disciplinary and overlapping ^ciir jis were an invention of the 
University create^ to reflect the teaching? and research philosophy 
of the Universitv; their nature and size make them more flexible and 
"open" than the normal basic academic unit (i.e. the single disci- 
pline department) and allows the University to develop through cel- 
lular growth. The University's ability to create new units to meet 
new problems or champing circumstances has not been diminished; the 
concept of the Vice-Chancellor»s Office as the key co-ordinating and 
initiating? unit was introduced in 1968. The merging of the tradi- 
tional library with the units responsible for media services and 
audio-visual teaching aids into one Learning Resource Complex took 
place in 1969, 
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In regard to the pattern of relationships, the chaz*ts illustrate 
the ability to change the determinants of the boundaries. The 1963-64 
pattern was based upon boundaries which are traditional in most 
English universities (divisions between i^academic** and "administra- 
tive" duties). The basis of the boundaries can be seen to be changing 
in 1967-68 and to have changed fur^damentally by 1968-69 to an *'area" 
basis within which greater devolution of work and initiative can be 
fostered. Another factor is that an annual review helps to keep the 
system from bein^ overloaded. As institutions develop, their struc- 
tures tend to increase in complexity. The 1963-64 char-^s illustrate 
a clear pattern which became confused by 1967-68; in that year com- 
plexity was recoi^ised and the 1968-69 charts illustrate that a clear 
pattern on a larger scale emeri^ed from that review. Similarly » the 
charts show that between 1963 and 1967 the coimnittee and the manage- 
ment structures ^rew apart, and the recognition of that fact through 
the annual presentation of a description led to a closer identifica- 
tion of the two structures y 1968-69, Also, a comparison of the 
1Q6A-69 charts with the descriptions of the processes which follow 
demonstrates that the units and the structures used for committee, 
management, planning and budf^etary purposes are as identical as pos- 
sible. Simple and obvious as thst may appear to readers, it is far 
from unusual within a university that the building blocks of the 
... governmental, academic and budgetary structures are each different. 
Finally, the charts illustrate that small marginal ad;)ustmonts each 
year may result in ma.lor changes over a period of years without 
major upheavals in the system. For example, if it had been suggested 
in the period 1961 to 1Q64 that students should be members of the 
major financial and planning committees it is likely that the sug- 
gestion would not have been accepted, yet by 1968 students were 
members of these committees because they had proved the value of 
their membership to the University by their contributions to sub- 
sidiary committees on a rising scale each year. 

The organisational structure of the University was supported 
by a variety of procedures and processes for decision-making which 
developed in the early years of the University's existence. In 1968 
they were combined with the aid of McKinsey & Co, into one compre- 
hensive Planning Process, partly to improve the co-ordination of 
plans by combining; academic and financial plans, social and building 
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plans, ©tc. in each unit, ana by processing the plans collectively 
through the committee structure; partly to systematise the setting 
of objectives by asitiUA each School, Sub.ject or other Unit to prepare 
a ploxi containin/? its recommendations oi' changes and ideas for im- 
provement; partly to improve the timetabling? of planning and make it 
continuous aiid partly to increase participation in planning. All 
members cannot participate equally and very few can participate in 
the total process, but everyone should have the opportunity to con- 
tribute to ^ome aspect of the planiUng, and all aspects should be 
open to coffliaent by representatives of all sectors of the University. 

The planxilng Process is summarised in the charts at the end of 
this chapter (Annexes C, D, E) . Since the process is a complex of 
systems with a cyclical pattern it is extremely difficult to des- 
cribe simply, but the following are its main outlines* The five main 
elements of the process are: 

Strategic Plans . Strategic planning is seen as the setting of 
objectives and the selection of stratepries to meet those ob»lectives, 
its primary focus beins lonfi term (4-6 years) to identify ma.jor is- 
sues and point to major decisions which will change the fundamental 
character and direction of the enterprise. In the context of the 
University it involves such issues as the lone-term rate of growth, 
the balance between Arts and Science, the balance between undergradu- 
ate teaching, post-f^raduate training and research. 

Operational Plans . Operational planning is seen as the trans- 
lation of agreed objectives and stratei^ic plans into specific action 
pro£:rammes over the short term (i.e. two-three years). In the Uni- 
versity context, this involves such issues as the numbers of faculty 
and students, curriculum changes, re-allocation of space, etc. 

Budgets. The bud/^et is seen as the financial/numerical expres- 
sion of the ooerational plan for one year ahead (e.g. financial bud- 
ff.et, manpower budf^et). The budget at Sussex consists of a grid link- 
ing spending programmes and spending units (see descriptive charts). 

Control Reports . For example, the Finance Office produces con- 
trol reports and statements of expenditure for the major committees 
at stated freauencies throughout the year, and for each unit to show 
performance against budget. Other offices produce similar reports 
{e,(r., Establishment Office in regard to manpower, the Admissions 
Office in regard to student numbers). 
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Information Flow . It is essential that the process is under- 
stood by members oi' the University and thus reference works on de- 
tailed aspects oi' the process are being maae available (e.g. a Guide- 
book ol Financial Procedures, a description of the University's 
Records and Statistics Systems, etc.). In addition, university and 
unit plans cannot be efficiently constructed unless information 
about internal and external factors and trends is made available, 
thus a network is l?ein« created along which information can flow to 
and through the Planning Officer from and to the persons concerned 
with teaching, research, admissions, examinations, appointments, 
health, accommodation, finance, space, educational technology, social 
policy, etc. It is also partly for that reason that institutional 
research is being attached to the Planning Officer and that the Uni- 
versity's records are bein/ir computerised in order to build up an in- 
tegrated Mana/^ement Information System. 

These are the elements of the process. The University is struc- 
tured hierarchically into four main levels (see Chart of Planning 
Units, Annex E): 

1. The University itself, represented by the Council, the 
Senate, the Planning Committee and the Vice-Chancellorj 

2. Areas ; the University is then divided into four main planning 
areas - Arts and Social Studies, Sciences, Social, and General; 

3. Units ; each of the four main areas consists of twits (e.g. 
five of the Schools of Studies belong to the Arts and Social Studies 

area); 

4. S ub-units : in turn there are sub-units of the units (sub.jects 
are sub-units of the Schools, the Admissions Office is a sub-unit of 
the Administration, etc.). 

Each of these areas and units Is required to produce a plan 
with the assistance and guidance of people external to the unit, 
principally the Planning Officer. The annual planning cycle (see 
Chart of Annual Flow, Annex F) is the flow of the elements of the 
■planning process through those four main levels. In October of each 
year the Vice-Chancellor's Office produces revised versions of the 
elements of the planning process (strategic plans, operational plans, 
budgets related to each other by various formulas). The assumptions 
built into those revised versions are critical in that they provide 




25 



Hi 



the Iramcvork within which the ensuing discussions take place. The 
annual planning ass'imptions are then considered by the Planning Coxn- 
fflittee and the Senate before being sent to level four (i.e. the sub- 
units) from where they proceed by timetabled discussions through 
levels two and three to reach level one again by March. After the 
Senate and the Council have approved them in March they then flow 
back down through levels two, three and four. They flow back because 
built into the process - particularly the budgetary system - is the 
ability of each area, unit or sub-unit to make further ad.justments 
at their own initiative; indeed incentives to do this are an important 
part of the overall process. 

The planning process is thus a flexible mechanism which can en- 
sure the collective exercise of foresiflrht each year. The process 
fulfils certain basic functions in common each year (e.g. the formu- 
lation of the bud;:;et for the next year) but it can also concentrate 
on particular issues in particular years (e.g. ma^or curriculum re- 
desi/m in one year, research priorities in another year). The pro- 
cesses are co-ordinated by the Planning Officer in the Vice- 
Chancellor's Office, and two facts can be stated about this post. 

First, the Planning Officer is also responsible for the staff 
work relating to the organisation of the University; thus the rela- 
tionship between planning and institutional organisation is reflected 
in the post and to some extent safeguarded by that fact. Secondly, 
there is no Plannin/; Office or team; the Planning Officer has to work 
with and obtain support from the administrators in the field (e.g. 
the Secretary of Science) and with the administrators in specialist 
branches (e.g. Data Processing Officer). This situation demonstrates 
that efficient corporate planning is dependent upon efficient manage- 
ment in all areas of the institution; a centralised planning team 
cannot over time function with or make up for inefficient line man- 
agement . 

The total range of tha planning process cannot be described 
here in full. However, one of its basic subsidiary functions, bud- 
geting, can be outlined for illustrative purposes. In simplified 
terms, prior to the introduction of the planning process, budgeting 
was the responsibility of the Finance and General Purposes Committee 
of the Covincil. It was the traditional line budgeting of public 
administration accountancy, largely built up through bilateral 
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discussions between the Finance Office and the individual units, and 
budgetary control was highly centralised. The budgetary system which 
was introduced in 1968, as part of the planning process ^ integrates 
budgeting with forward planning and places account&icy in a wider 
perspective. In essence, the new process allows the University to 
allocate money to areas for them to meet the targets and standards 
set by the plans, and then gives flexibility and incentives to areas 
and units as the main approach to efficient use of the money. It 
is an experiment in controlled devolution. The grid (Axmex G) 
outlines the spending activities and units of the University, 
The critical part of the budgetary process is the design of the 
annual budgetary assiunptions which form part of the planning assump- 
tions. At the time of their preparation, the next year's Income and 
the requests from the units are largely known from their operational 
plans; adjustments take place during the budgetary process but the 
supply and demand for income is known with sufficient accuracy for 
the budgetary assumptions to be a firm basis for discussion. There 
are two steps in the preparation of the budgetary assumptions. The 
first Atep is the allocation of the expected Income to the spending 
activities in the light of requests and all other relevant informa- 
tion. The calculations are largely done in terms of ratios, with 
most ratios having average cost assumptions attached to them, e.g. 
the academic salaries programme allocation will be calculated from 
a manpower budget of one faculty member per ten students. Ratios 
are used in preference to ad hoc annual decisions because they pro- 
vide a continuing framework of reference, allow for the projection 
of existing commitments, reflect the links which exist between items 
of expenditure, simplify the issues and therefore concentrate discus- 
sion on matters of policy. However, it is important to realise that 
ratios need to be altered from year to year since the activities and 
the priorities they represent change and since the resources avail- 
able chanpe. It is also important to appreciate that although ratios 
are used in the construction of the budget and represent guidelines 
on expenditure, the spending units have considerable freedom to de- 
part from these guidelines so long as they are prepared to finance 
additional expenditure by making off-setting savings. The second 
step in the drafting of the budgetary assumptions is the diapersal 
of spending; activities amongst the main spending units. In many 
cases a spendin? programme belongs exclusively to one spending unit 
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(e«g« health services and University Health Service) but in other 
cases the activity has to be divided amongst units (e«g« the academic 
salaries budget has to be divided into Arts and Science)* The atta- 
ched chart (Annex C) illustrates the grid formed by the relationships 
between spending units and spending activities. In most cases the 
allocation of a spending programme's monies to the relevant units 
will be determined by the ratios referred to above. The result Is a 
single sum for each main spending unit, but with clear indications 
as to how it is made up. Thus, for Arts and Social Studies £x would 
be provisionally allocated on the assumption of y students of z "mix", 
combining £a for faculty, £b for secretarial services, £c for equip- 
ment, £g for technical staff, £h for examinations, £1 for telephones, 
f.J for portering, £k for cleaning, etc. 

The annual cycle of the budgetary process is then also identical 
to that of the planning process and is illustrated in an attached 
chart (Annex H). The budgetary assumptions are first submitted to 
the Planning Committee and the Senate for general comment. The four 
main areas (Arts, Science, Social Policy and General) are then consi- 
dered by the senior officers responsible for those areas, and it is 
at this stage that their assumptions or comments concerning the allo- 
cations to sub-units are added. For example, the basic budgetary 
assumptions contain an allocation to the Science area, but before 
they are passed to the Science sub-units (schools, subjects) it is - 
necessary to indicate the provisional allocation to those sub-units. 
Thus, the Chairman of Science and the Science Office analyse the 
Science funds and provisionally allocate them indicating the basis 
on which they have made the allocations. The main uziits have consi- 
derable flexibility open to them. They decide the extent to which 
the various spending activities under their control are divided bet- 
ween sub-units - e.g. Science may decide to "charge-out" technicians 
and electricity to schools, but Arts may decide not to do so. They 
also decide the method by which particular spending activities are 
allocated between sub-units, e.g. although the University allocates 
technicians on the basis of 1.25 to each logistic member of faculty 
in Science laboratory subjects. Science is not bound to use this 
basis in allocating the resultant number of technicians betv/een 
schools. The budgetaz*y assiimptions and main tmit comments are then 
scrutinised and commented upon. Clearly it is open to units to 
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£iuggest that thoy should be given more money than they have been 
provisionally allocated; but main units are also specifically 
asked to decide » on the assumption that they will eventually receive 
only the provisional sums contained in the budgetary estimates f whe- 
ther they intend to alter significantly the balance of spending pro- 
grammes. It is at this stage that the units have a m&^or opportu- 
nity to exercise control over the distribution of expenditure. 

At the end of the decision flow, the Planning Committee, the 
r>@nate and the nounc.ll make the final allocations to the main units. 
Those allocations are block sums and thus the main units then allo- 
cate funds to their sub-units to fulfil the agreed rantre of activi- 
ties. In making; those allocations the main units have a further op- 
portunity to exercise initiative since, within certain restrictions, 
they do not necessarily have to follow the guidelines set by the 
Planninf^ Committee. 

Reference has been made above to the use of ratios in 
planning and budgeting. The Chart in Annex K illustrates the 
network of logistic ratios used for the Science Area. Only one of 
the ratios shown on the Chart is externallv imposed (i.e. the ratio 
of senior to other iaculty), the remainder have been developed in- 
ternal to the University. The first ratio to be established was the 
one relating? staff and student numbers in 1Q61, and faculty numbers 
have.remained tied solely to student numbers since that time; year 
by vear other derivative ratios were added to that primary one. They 
provide the main bases for the calculation of the planning and bud- 
l^etary assumotions, i.e. a lo/^ical and easily understafidable frame- 
work within which discussion can take place. Since student numbers 
are the main currency of plannin/; and resource allocation, the way 
in which they are planned needs to be mentioned. 

First, the Planning? Committee aoproves preelections of student 
numbers (by total, cate/^ories, and areas) for five years ahead on a 
rollin^?' basis, as part of the nlanninf^ process. The numbers con- 
tained in the prelections are termed the logistic student numbers: 
thev are the numbers unon which all resource allocation decisions 
are based (e.^^. faculty numbers, school funds, allocation of space). 
They represent minimum rather than fixea targets since, within cer- 
tain limitations, the Arts and Science areas can accept higher 
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numbers o£ students provided that extra resources are not thereby 
requested from the University. 

Secondly, zhe use of the pro ejections for resource allocation 
purposes varies according to the time perspective of the projections. 
Projections for the full five years do not represent fixed plans, 
they are reviewed each year and they are simply the best estimates 
available of future logistic numbers and their distribution. As such 
they are used as the main base of the projections of resource alloca- 
tion (e.g. budgets, faculty logistics, etc.) embodied in the Univer- 
sity's operational and strategic plans. However, once the annual 
pr9cess of review has' been completed, in March of each year, then 
elements of the projections become fixed plans until the next annual 
review and other elements become alterable only at the margin. 

The Question as to how and when the actual number of students 
affects the projections and resource allocation needs explanation. 
It has already been stated above that overshooting ratio and logistic 
student numbers by units has no effect unon the use of the orojec- 
tions as the base for resource allocation. However, the under- 
achievement of lo/;istic numbers is a different matter; it is taken 
into account throu/^ a procedure which allows marginal under- 
achievement without any corrective action (two-five per cent depen- 
dent upon category), which spreads any necessary alterations over a 
period of time sufficiently long for the unit to make the necessary 
resource adjustments but which takes away resources from an area if 
it fails to meet its targets by a significant amount. 

The University of Sussex has so far concentrated on the creation 
and maintenance of an atmosphere conducive to change, on the develop- 
ment of a framework within which participative discussion can take 
place without stiflinf action, and on the integration of specialisms 
and areas into one mana;;ement structure. The aim is now to build 
upon those bases through the use of advanced techniques and sub- 
systems; for example, programme budgeting, a management information 
system and a comouterised model of the University are all in the 
early stages of development in the institution. 

The aim of this chapter has not been to describe the full work- 
ings of the pl£ur,ning processes and management systems of the Univer- 
sity of Sussex, but to present a sufficient outline of them to indi- 
cate th^ way in which one university is attempting to implement a 
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comprehensive approach towards more systematic Planning and manage- 
ment. All that needs to he underlined is that the University of 
Sussex has no research team working on the problem of management; 
whatever it has done has emerged from the work and ideas of generalist 
administrators being approved by faculty committees. 

The fact that the University of Sussex is a new institution has 
obviously helped it to develop new and flexible approaches to man- 
agement. However, that fact should not mislead older institutions 
into the belief that such approaches can only be implemented in a 
new institution. The Ohio State University planning processes(1 ), 
for example, are not dissimilar to those of the University of Sussex. 
The former are more analytically based and differ in detail, but the 
approach and the concepts in both universities are largely common 
ones. 



1) University Program Budgeting and University Management Informa - 
tion and Con trol System , booklets available from the orrice of 
THmfnistrative Research, Ohio State University. 
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CHAPTER 3 



THE INFORMATION SYSTEMS FOR UNIVERSITIES 



This chapter Is concerned with management information nar^'owly 
defined as the information required for decision-making purposes and 
broadly defined to include integrated consultancy as well as informa- 
tion standardisation for a number of universities « W<» shall illus- 
trate the work carried out at Yale University in building a sophis- 
ticated information system for internal management, and also describe 
the German experience in setting up integrated inter-university in- 
formation systems. 

In 1963, Yale University began such a study of its reouirements, 
includin/? special seminars at which senior managers discussed the 
matter with external computing experts. By 19^4, it had decided to 
establish an Administrative Data Systems department, responsible 
jointly to the Provost and the Treasurer for developing a computer- 
based information system designed to provide information at the 
point and time of vieed. The following summary of the ensuing devel- 
opments is based upon a paper written for OECD by Dr. Carl Roessler, 
head of the Administration Data Svstems department. The first study 
of the new department indicated that existing data systems were too 
illogical and insufficiently precise to be used as a basis for the 
new system; thus the conclusion was that a new basic structure for 
Yale data would have to be designed. Depending upon local circum- 
stance, universities have tended to make a start on information svs- 
tems in the student record and admissions area, the accounting area, 
or the space allocation and utilisation area; these bases were then 
extended with the ob;)ect of gradually covering all the data areas. 
At Yale, first priority was given to the accounting system. The re- 
structuring of the accounting system was to enable requests for 
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information on current financial matters to be answered quickly and 
reliably, to provide a sound historical file for retrospective 
studies and searches » and to enable future projections to be made 
with a full understanding of present and past data and trends. The 
key to the re*desi^ned accounting system is a basic numeric structure 
in which each item has a fifteen-digit code composed of four elements: 

1) A four-di^it Budi^etary Unit number identifies a budgetary ac- 
tivity. This activity may be a building, a dc-partuent, or a 
special function. These numbers are arranged in logical group- 
in»;s so that similar departments, such as instructional or admin- 
istrative departments, are grouped within a range of numbers. 

2) A two-di^it School number identifies the ma^or organisational 
components within which the Budgetarv Units operate. 

5) A five-di/?it Source of Funds number identifies an individual 
"pocket-book" - an endowment fund, a federal grant or contract, 
a building fund, or any other individual monies to be accounted 
for separately. These individual funds may be active wi-^^hin 
any of the previously mentioned Budgetary Units and Schools* 

4) A four-ditrit Type Code identifies the specific type of asset, 
liabilitVt income or expense. The first two digits of this 
number indicate a ma.ior type (for example, salaries) and the 
second two dii^its indicate sub-type, (faculty salaries or supr 
porting salaries). 

The lar^e number of combinations and permutations of these num- 
bers enables a ^reat variety of individual separations and aggrega- 
tions of financial data. In addition, because each number is func- 
tionally unique, the computer can attach a verbal description as an 
aid in interpreting: the information reported by number* 

The computer used is an IBM 360 Model 40, which has a television 
display output controlled through an attached keyboard by which users 
can interrocrate the computer about the 2S0 million characters of data 
held in the system. There are twenty television terminals in dif- 
ferent administration offices. Three users can question the system 
simultaneouslv and the computer produces a monthly list of the of- 
ficerr who have used the system in that month. The list of inter- 
ro»^ations runs into thousands each month, which is evidence of the 
system's usefulness. No charges are yet made for usage, and the 
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msst frequent users aro the senior raanaKers who assist the chief 
oflieers of the Pniveroity. The system handles the problems of ac- 
cess by keepinc within the system a statement of the files which 
each marmt^er hAs » rii?ht to scrutinise* Each manager has an identi- 
fication key which he has to qive to the system, and the computer 
then checks his profile before allowing access to any data within 
the svstem. Tf a manager requests the system to provide him with 
data from a file which his profile does not cover, the system informs 
him of the person from whom he needs authority before that data can 
be shown to him. 

The new accounting system produced during 1965 fulfilled the 
aims mentioned above and also produced additional benefits. For 
example, the new system demonstrated that a large number of account- 
i-^e transactions are of a secondary nature and it was possible in 
the pro^ramminrc to have the computer programmes logically produce 
many of these secondary transactions. These computer-produced trans- 
actions account for approximately thirty per cent of the total trans- 
action volume in the system, thus savin/; a preat deal of clerical 
work. On completion of the accounting systems, the Administrative 
tiata Systems deoartment began the extensions of the information sys- 
tem towards bud/^etin^, admissions, student and alumni records, and 
the personnel and pavroll files. At that time, in 1965, Yale could 
find no complete systems in operation elsewhere from which it could, 
learn; the institution therefore produced its own assumptions and 
used its own staff to desi/^ the system and write the programmes. 
The main assumptions can be summarised under three headings. First, 
the system should support the senior management; it should be an 
essential aia for the twenty or so senior managers who make a sub- 
stantial proDortion of the institution's decisions rather than being 
merelv a technolo-^ical replacement or support for clerical staff, 
l^econctly, the system h&O to allow managers, who were not programmers 
and who may not have detailed knowledge of the structure of the data, 
to use it with ^ minimum of frustration. Thirdly, the technicalities 
of the system should allow multi-functions to be performed simulta- 
neously (i.e. a "»ime-sharing computer) and permit several interroga- 
tions to take plnce at any one time without disrupting the large 
oroduction .iobs; thev should also include terminals in the offices 
of the manarers and enable selected information to be oresented 
auicklv ??n^ cl-??rlv to the mananers (e.r. televi«?icn displays), 
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At present, the work of extending the system into the areas of 
stuaent and alumni records is continuing » and thought is now bein^ 
»;iven to the use of the information system for integrated planning 
purposes, Thus» Yale provides an example of a university which has 
approached the problems of institutional planning by developing an 
integrated information system before attempting to use advanced 
mathematical models* This approach argues that models cannot be 
efficiently designed or effectively implemented within a particular 
institution unless the latter has already tackled the problem of 
systematisim; its information collection, storage, flow and analysis. 
Only when this has been done can an understanding of the real func- 
tioning of the institution be obtained and used in the building of 
behavioural models. 

Some general points emerge from the experience at Yale in the 
design and implementation of an information system. First, the work 
increases organisational stress by, for example, criticising the per- 
formance of current managers and raising questions concerning the 
right of access to information. Secondly, it is absolutely impera- 
tive for the senior management to be information-oriented before the 
institution undertakes developments in this field. Information sys- 
tems are an aid to knowledgeable managers who are interested in 
chancre; they are not a crutch for the ignorant and inefficient. The 
main obstacle to the development of information systems and planning 
models is the difficulty of getting very busy chief officers deeply 
involved and highly committed to the systems approach. Thirdly, the 
development of such systems is expensive and time-consuming. The 
Yale system uses one third of the time of a computer and employs . 
approximately twelve members of staff. The developments so far at 
Yale have taken over five years and the system does not yet cover 
the entire range of data: its coverage of student data is not com- 
plete and files on space, equipment, etc., are not yet designed. Un- 
fortunately for other institutions, no cost-effectiveness information 
is available on the Yale experiment. Fourthly, the five years of 
experience do not seem to have produced any significant innovations 
outside or beyond the information system itself; the planning func- 
tion, for example, still appears to be diffuse and segmented in spite 
of the integration of its data base. The experience must therefore 
lead to caution in the immense claims often made for information 
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aystciBS, and also emphasizes that, £or maxifflum effect, information 
syotems should bo cie&iMTied anU implemented as sub-systems within a 
total manar^ement system. The experience demonstrates that the tech- 
nieai barriers to the storage and disolay of information are sur- 
mountable and art? less obstructive to progress than the structural 
problems of institutional organisation and the attitudes of senior 
management . 

The now University Information System (UIS) for the Federal 
nepublic of Germany and V/ost Berlin provides an example which moves 
towards the conceot of an integrated consultancy for a number of 
universities. UTS is a service desiCTied to make available the best 
methods, ©xoerts and knowledge to those responsible for planning and 
decision-making? in individual institutions. Its purpose is to help 
individual institutions and, in doinfi so, make the best use of the 
public monies devoted to higher education, nis is a non-political 
organisation in a trust capacity; it is privately financed and it is 
hoped that its functions will eventually be assumed by the univer- 
sity system iccelf. UIS will foster a team approach to institutional 
problems. Where requested it will tackle organisational and planning 
problems in a university by establishing a planning team consisting 
of faculty, students and administrators from the institutions and a 
frroup of ifIS experts. The UTS experts whilst working; with such a 
team will be subordinate to the university authorities. UIS will 
suoport such teams with the information, methods and other help 
liecessary for their work. UIS will also create planning teams - at 
UTS headquarters but drawn from amongst, institutional administrators 
and other staff - to tackle problems common to all institutions. It 
will also undertake research relevant to individual institutions, 
for example, into the development of new criteria to .lud^^e efficiency 
effects which are not at this time measurable. The traininf of uni- 
versity planners and mf«nafrers will also be assisted by UTS. The 
develooment of UIS will be interesting to watch to see whether it 
can be used as a model in other countries. The Chart is a represen- 
tation of UIS operations* 

TJIS is adootini' a realistic approach to what is possible in the 
time available. The following is an extract from the paper on the 
University Information Service written for OECn by Dr. Walderaar 
KrOnir.. "Planning in the university system can be carried out 
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within short-, meciium- and long-term time dimensions. The three 
corresponding stratef?ies are to be as follows: 



Strategy 


Relation to the target 


A. 


Fixea course 


Retaining the present position 
with slight improvements 




Determined evolution 


Aiming at a fixed target with 
structural changes 


c. 


Indetermlned evolution 


Aimini? at a changing target 



For the execution of these strate^ries various information and 
method requirements (software) are established: 



Information 
requirement 


Present state of 
information with 
regard to infor- 
mation requirement 


Methods 
requirement 


Present state 
of methods 
with regard to 
requirement 


A« medium 


hardly sufficient 


medium 


good 


^. larse 


inadequate 


large 


sufficient 


n, very lart?e 


totally unsatis- 
factory 


very large 


insufficient 



Prom this can be concluded: 

A, With improvements in the information system which proceeds with 
an economic rationalisation of universities, the 'retaining strategy* 
can be ootimised (i.e. cost reduction with equal success). The 
necessarv methods are either available or to be developed with cer- 
tainty. 

B. For the 'attaining of a fixed target* in such a complex system 
as the universities, stronglv integrated planning is needed for 
which the present state of information inquiry is totally inadequate. 
However, a lar^e part of the necessary methods are developed, or at 
least can be develooed, for application in a foreseeable period of 
time (i.e. determined improvements in the university system with 
simultaneous economic optimising; thus the growth rate of success 

is c'reater than the growth rate of costs). 
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C, The 'execution of a changeable target*, contrary to B, requires 
adaltional information and methods still to be developed (i.e. con- 
stant adaptation to changing targets with simultaneous economic 
optimising brings an even greater growth rate of success than in B, 
if ♦success' is defined in terms of steering for a target which is 
the constant approach to changing social values). 

The educational planning strategies executed at present between 
A and B are, in fact, probably nearer to A. Discussion of the 
various reform plans at least has B as the basis and aims with dif- 
fering intensity at C* 

Task setting and organisation of a university information sys- 
tem must be derived from these three strategies. Thus UIS has to 
work methodically at three levels of diminishing importance J 

A. Short-term efficiencies of the existing university system, me- 
thodically already possible and effective = close-up target relevant 
information system (improvements in administration, building planning 
and investment planning). 

B. Medium-term information for target clarification and attain- 
ment = distant target relevant information system (university reform 
measures). 

C. Long-term permanent target procedure » target searching informa- 
tion system (readiness for constantly changing education system). 
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CHAPTER 4 

BimORTARY PUNNINO AT THE imTVRRSTTY OF CALIFORNIA 



Chapter 1 referred to the obvious fact that many of the problems 
eonfrontinf; universities are directly financial in nature, and that 
all of the problems reouire a more rational approach to the alloca- 
tion of resources. Universities have disparate objectives and pro- 
,1ects, which to be related and compared require a common denominator. 
Honey is the only common denominator available. Thus, the financial 
management of a university has importance and relevance beyond the 
traditional realms of accountancy. As with the other aspects of 
management and planning outlined in this book, budgetary planning 
ouAht not to be considered in isolation from the total management 
system. Even the advanced Planning Prot^ramming tmd Budgeting Systems 
(PPBS) can be fully effective only if they are introduced as integral 
sub-systems in the overall management system. The main benefits flow 
from an explicit recomition that the bitdget is one of the devices 
for the co-ordination of the institution as a corporate entity, and 
from relating; the budget to the other elements in the institution's 
structures and processes « 

I 

Considerable change is taking place in the budgetary practices 
of universities. Traditionally, finance was in general considered 
and administered as though it had little relationship to the academic 
or social objectives and operations of a university; for example » 
"academic** and "finance" committees were firm3.y separated. Budgeting 
was largely governed by rule-of-thumb procedures and consisted of 
barfi^aining for marginal changes in the previous allocations. Budgets 
were of the ob.lect or line-item type, from which little could be 
learnt about the costs of activities or pro^ammes. The major con- 
cerns and efforts were directed towards keeping the books tidy and 
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In balance, with little interest in the analysis of the actual use 
of the maney. 

In fflore and more universities, finance is now closely integrated 
with the academic and social management and planning; faculty com- 
mittees discuss operations and developments in financial terms, and 
Finance Officers aopreelate that even the structures of their files 
and ledgers can have imoortant effects outside their offices. Budgets 
are bein^ increasin^^ly seen as the short-term expression of the in- 
stitution's overall plan and subseouently the key control mechanism 
in the implementation of that plan. The usa^e of formulas, ratios, 
and cost analysis has risen substantially. Modem technolo^ is 
beinF harnessed to assist financial manarrement. The use of computers 
by universities in the USA is well known, and a recent survey (1) in 
the United Kingdom demonstrated that from a sample of over forty 
institutions approximately 75 per cent used computers in their finan- 
cial management. The budgetary systems of the University of Sussex, 
described in Chapter 2, and of the University of California outlined 
in this chapter, illustrate the changes which have been taking place 
and show that the trends are common to two institutions of vastly 
different size, of different af^e, end belonging to different types 
of educational systems. 

The changes should not be underestimated or undervalued, but 
they have not yet resulted in operative systems which can cooe with 
the problems faced by universities. The next ma.jor chan<?e in the 
direction of developin/r such systems is thought by many to be the 
adoption of Planninfr, Programming and Budgeting Systems (PPBS) by 
universities, 

PPB3 is a comorehensive planning process which has a programme 
budget at its core, tt provides a disciplined analytical apDroach 
to the setting of ob.lectives, to the reaching of agreements on 
priorities after analysis of the costs and benefits involved, to the 
resolution of courses of action, to the implementation and control 
of action, and to the evaluation of the results of action. Einht 
main facets of the PPB systems and cycle can be discerned. 



1) J. Fielden, University Mana,<^ement Accountin/! . University of 
London, 19o9, 
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The stating of institutional missions or t^oals in fundamental 
t&ros, Sueh statements have necessarily to be general in nature; 
they would include the orovision of instruction, the pursuance of 
research, and the undertaking of oublic service. 

Objectives 

The definition of objectives and their specification in terms 
of quantity and time. Examples of objectives could be to graduate 
100 economists in 1972, or to increase the Physical Sciences holdings 
in the Library by ?5 per cent during 1970-71, or to extend the play- 
ing fields bv 10 acres by 1Q71, etc. 

Pro'-^rammep 

The creation and definition of programmes. A programme is a 
series of related activities or services, which are in closer rela- 
tionship with each other than with those outside the programme, and 
are desired to accomplish stated objectives. Programmes can be 
vastlv different in size and the major programmes have to be sub- 
divided, Teachiner is a major programme which requires sub-programmes 
for each subject or year. 

Budget 

The creation of an annual programme budget. Traditional uni- 
versity budgets emnhasize function and objects of expenditure with 
line-item *iccotmtflbility. A programme budget emphasizes the object- 
oriented programmes containing services and activities and estimated 
related costs. The bud^Tet thus more exolicitly becomes a policy 
document since it records how the available resources will be used 
to attain the stated objectives, and shows the choices that have 
been made between alternative objectives and '^roerammes. 

Fo recast in 

The Dro .lection of the demands for several years ahead. The aim 
of this element is not to enable the construction of rigid long-term 
olans, but to attemot zo ensure that the best estimates of long-term 
costs and benefits are taken into account at the point of decision 
as to whether a new oropiramme should be extended or reduced, and as 
to what decrees of orioritv should be accorded to each proitramme. 
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Tho explicit consideration of alternatives is one of the main 
facets of PFBS, Tho scrutinising of alternatives before a course 
of action is approved is no more than common sense; that very often 
this is not done is a fact of life. To make sure it is done, there- 
fore, sets of rules or procedures must be formulated and adhered to. 

Kvaluatlon 

At the staire when a new prosrramme is introduced or af^reement 
reached that an existing programme shall be continued, criteria are 
set by which the prof^ramme achievement is to be measured. 

Feedback 

The transference of exnerience and information from the evalua- 
tion process to the processes of Roal setting, ob.iective formulation, 
and proi^ramme determination. Evaluation results in re-assessments, 
modifications and new insights which re-enter the system and turn it 
into a continuous cvclo of olannin^ and activitv. 

The advanta(?es claimed for PPBS are numerous. Most of them can 
be assumed. from the above description. A secondary benefit is that 
it encourages the development of an efficient management information 
svstem. It also facilitates relations witn government end the public 
by making understandable the objectives of the institution and by 
making visible the resources available to accomplish each of those 
oblectives. The fact that the rigorous use of PPBS within a univer- 
sity poses severe difficulties does not simificantly reduce the 
benefits which flow from attemptim? to do so, or from the implementa- 
tion of some of its facets. The specification of ob.iectives demands 
the structural and timely discussion of issues and priorities which 
otherwise mirht not be raised until a crisis situation forces them 
to the surface. The explicit consideration of alternatives and the 
spelling out of the lon^r-run costs of a prooosal reveals much about 
the raanat?ement of an institution and the ouality of its leadershio. 

The technical nroblems of setting »n PPVi in deoth in a univer- 
sity environment are no more difficult to overcome than is the 
inertia which prevents ma.lor mana^ierial innovation in most estab- 
lished institutions. However, the tectaical problems are themselves 
severe. Pxamoles of these include the difficulty of expressing 
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educational activity in oualitatlve terms or of reachincj agreement 
on standards or criteria for evaXuatin? the quality of performance. 
The 1%^ 1st clasa honours erraduate in Sociology differs considerably 
from that of 1^49 or 1^59 i but how can we measure the difference, how 
can we tell precisely whether there has been increased productivity 
in the quality sense, and how can we separate out the value added by 
the university as ooDosod to that added by the secondary school or 
.lunior collQp.e before the student entered university? The establish- 
ment of fiuch measurements is even more difficult in the area of re- 
search activity and in the area of public service. How can we measure 
the contributions which one hundred different faculty members make to 
several hundred different national, local or professional agencies? 
A second set of problems revolves around the difficulty of defining 
separable proerrammes within a university. This partly derives from 
the difficulties of clearly specifvinc: ob.iectives and partly from 
the multi-purposo nature of the units of resource used by universi- 
ties. For example, individual members of the academic faculty, tech- 
nicians, and even secretarial and clerical personnel are normally 
each involved in teaching, research, and public service activities; 
(»ven if their inouts into those three orofrrammes could be separated 
out precisely, there remains the problem of the ,1oint effect on both 
teaching; and research of a particular activity of a member of faculty. 
Given that staff costs normally account for between 60 per cent and 
70 per cent of a university's operatin;; budget, this problem of sepa- 
rating out labour innuts into different programmes is a major ob- 
stacle to precision in the working of PPBS in a university. There 
are other nroblems, such as the assiimint; of basic university over- 
heads to proirrammes. but the above examoles are a sufficient indica- 
tion of the severe difficulties that exist. 

Nevertheless, serious attempts are beginning to be made to im- 
plement PPBS, as illustrated by the approach of the University of 
California, which is seeking to reconstruct its planning and bud- 
getary systems to make them rationally persuasive to the informed 
public and also more effective as mechanisms for making wise internal 
choices. The following stimmary descriotion of these systems consists 
of extracts from a naper nrepared for CECD by Professor 
F.R. ^alderston, Vice-President (Planning and Analysis) of the 
University of California. 
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«Tti iw-?n, tho IFniversity of California will have approximately 
lOOjOfJO students on itf? nine campuses, and about 7,000 faculty and 
3A.0ft© other emnloyeoB, The total ooeratinp btidf^et will be of the 
order of 67a million dollars, of which about 4« per cent will come 
from the State of California, 20 ©er cent frosi Federal and fovmdation 
grants ar»d eontraetP, and :<i^ per cent from .student fees and other 
sources; . 

"A brief review of the planning instruments and mechanisms now 
in use in the »»niv©rsity is necessary as back<?round to current devel- 
oDmonts. glach eafflsuB of the University has an academic plan which 
expresses its official expectations as to future schools, colleges 
and prof^rammes and year-to-year prelections of under/graduate and 
j'raduate enrolment (co-ordinated throuf?h the Office of the President 
with the enrolment prelections throut^hout the system)... Closely 
linked to the camous academic olan is its Long-Ranse Development 
Flan, which indicates the ohysica. lay-out and future facilities of 
the campus. 

"The Universitv-wide academic olan, like the campus plans, is 
updated oeriodically and approved In orinciole by the President and 
the ^ovornin^' board. This plan contains the approved University-wide 
enrolments, both under^^raduate and «?raduate, by year for ten or more 
years, and it soells out the ma.lor parameters of growth and profrramme 
develoDment for the -University as a whole. - - 

"Neither the camous academic plans nor the University academic 
olan contains resource reouirements and oriorities. The University's 
lontf-Ranre '^iscal Programme has been developed to orovide, in broad 
functional c«te"oriGS, the prelections of capital and operating funds 
reouired ovsr a ten-vear Interval to realize a path of ^^rowth con- 
sistent with the enrolment prelections. Much more detailed, 
intermediate-range budr^ets are oreparod annually for a five-year 
horizon. Thes^ bufi»-ets, aooroved bv the rovemin^ board, represent 
the i'niversitv»s reouest for funds from the California State govern- 
ment, and its forecasts of the funds that will be forthcoming from 
other sources. The State acts only upon che first year of these 
five-year cycles, and tt customarily takes separate funding action, 
throup-h somewhat different review procedures, for the capital budget 
and the operatin- budret." 
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Th@ forot-oin*^ outlines the main features of the systems. The 
VnivevHLty is now in the Drocefis ol* movinf? from a function to a t»ro- 
rrmmc buti*/et. ♦^'There are thr©e ma,lor nroprammes, each with its own 
mo^fsj.rea of outnut: instruction, soonsored research, and public ser- 
vices. Throe suntsortine' prot^rofflmes are identified: libraries, ad- 
ministration, nnd fiuonortinp services... Each of these programmes 
and the RuhGro/^rompjea within it is defined as a cost and bud^?et cate- 
FQrv. A practical Pchieveraent of ma.lor xsrooortions is the writing 
of a eoramitor oronramme to translate from the existing budget ac- 
coimtln" codftp to the now format. This comnuter routine Is now 
o-^erotlve. w>ch mnior nroframme and each suooortinj? nro/Jjramme is 
broken into suboroKrammes. The instructional programme and sponsored 
research are broken into discioline cate^^ories. Level-of -activity 
i'dleators nre defined for each of these, one of the obvious ones 
beln ' the amount of enrolment bv discinline ma.lor. Identification 
of the costs of each suhorof^ramme within the instructional programne 
is a maior issue." The nroblem of allocatinp faculty time to the 
Drof^rammes and of analysing the .loint effects of faculty incuts is 
belnf tackled throuf'h an intensive interview-based study of a sample 
of annroximatelv 1*^ oer cent of the faculty. Another approach to 
th© identification of costs with proprammes Js throuffh the develop- 
ment of a cost-simulation model for the University. 

This model was first developed three years aeo as an experiment 
In tracin'y and estlmatin;? the cos &s of academic programmes by disci- 
oUne and bv level of student. There are three basic problems in 
such cost-tracing: identification of the costs associated directly 
with a p-iven oroframrae; use of data which make it possible to esti- 
mate induced costs of the nropranune; and use of rules for the alloca- 
tion, where necessary, of .loint costs... For most of the general 
camnuses of the f University, the statistical records of class enrol- 
ments have now boen comoiled so as to serve as innut to the cost- 
simulation. The trnclnp' of Induced instructional costs associated 
with the number of students in a piven discioline is a ma.lor achieve- 
ment of the cost-simiOat.ion model. 

v/ith this model, tt ha.<? been nossible to estimate the costs, 
as of the existina- nattern of activities in each discipline, of pro- 
vidin^r a year's education to a student who is a cancildate for a 
«.A. derree or a Ph.D. depree in a plven broad discipline area. 
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Eleven ciiseipllne groups were used in the orii^inal construction of 
the aiinulator. Both oneratin^ costs and imputed physical facilities 
costs are estimated. 

The oost-simulation model has shown that the annual cost per 
student varies enormously by discipline, and indeed, that the cost 
Bor student in some undergraduate de^x'oe majors is higher than in 
some Ph.D. pro.^ammes. By combining thd unit cost estimates from 
the cost-simulation model with data on praduate persistence and at- 
trition, estimates of the net cost per degree achieved in various 
disciplines have been derived. TV>a model is not an optimisation 
model; it is an attempt to record and to understand an on-^oing sys- 
tem. The University of California fully realises that in regard to 
another set of problems asQociat€»d with PPBS in universities, that 
of measuring results, there arc no easy answers, and answers can 
bet^in to be formulated only through analysis and experience. For 
example, the measures of instructional output which will bo used in 
the first version of l^PBS at California are conventional: numbers of 
baccalaureate and advanced decrees ^ranted, by discipline, together 
with meai«ures of attrition and some partial indices of quality. "One 
short-term quality indicator, for the degree recipients in a given 
year, is the distribution of first .lobs to which they gros for Ph.n, 
winners, the rank and reputation of the colleges, universities, or 
research , lobs to which they are attracted. Another indicator of 
quality, and one which is sub.lect to debate» is the starting salary 
on the first .lob. ^ome academic departments and some professional 
schools have keot records of the career progress of previous degree 
winners, and this kind of longitudinal information is very much 
needed" ♦ However, it is obvious to the University "that the conven- 
tional data base needs to be exoanded very substantially in order to 
make oossible the evaluation of the impact of education" • 

With re^^ard to the information base reouired by PPBS, mention 
needs to be made of two fields of activity at the University. First, 
student enrolment projections are of critical importance and the 
University is "working on a number of asnects of student flows, both 
to imorove the accuracy of prediction under existing policies and to 
explore the conseouence of possible chanpes in policy". The models 
need to take into account manv factors. For example, "the University 
is one segment of oublic higher education in California; the 

60 

ERIC 5d ■. 



elfrhty-five .junior colletres and nineteen State colleges have combined 
enrolment «evural times as f?reat as that of the University Some 
students oome diructly to a university campus upon graduation from 
histh school; others ^o first to a .lunior college or State college, 
and then transfer. Also, within the University, qualified applicants 
for first-time admission to a ^iven camotis must sometimes be informed 
that they cannot be accommodated on that campus, or are "redirected". 
Another factor is the significant amount of inter-campus transfer for 
stud&nts already enrolled. Also, the factor 01' attendance patterns 
needs detailed examination since students nowadays interrupt their 
education for varying periods, for work or travel or other reasons. 
Equally, persistence and attrition rates are essential for the evalua- 
tion of the net effectiveness of academic programmes. All of these 
factors need to be understood more fully for greater orecision to be 
achieved in the forecasts of the number of student places available 
each auarter. They can begin to be understood more fully only when 
the gaos which at present exist in the enrolment and attendance 
dntn held by the University have been rectified. The University is 
constnictinp several tvnes of stttdent flow models which will have to 
be in anoronriate dynamic forms if they are to yield the kinds of 
results which are needed. 

•^Secondly, models of faculty hiring, promotion and retention, 
and retirement and renlacement are also beint^ developed, partly be- 
cause there are significant policy questions to be explored which 
reouire the constructing of very lonf-horizon (30- to 40-year) models. 
For examcle, the unward shifts in age-distribution and distribution 
of rank and oav which must be anticipated under oresent policies on 
camouses that h^^ve nearly reached the steady state, the cost impli- 
cations this has, the way in which the administration of salaries 
and the University's nension system can be modified to produce appro- 
oriate flexibility, where flexibility in the institution of new aca- 
demic oro^rammes is very heavily dependent on the number of faculty 
positions available to be filled by new appointment each year. 

The above is a ver^f brief outline of the ma.lor progress being 
made by the University of California in the fields of planning and 
budget inp-. This oron*ess is significant but, as the University it- 
self emphasizes the aims of the first versions of its new systems 
fall short of the claims beinir made by some of the proponents of the 
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now theories of manarement* The ob.lective is to tinderstond the in- 
stitution more fully and to assist decision-making? by showing ds 
elearly as possible the costs and consemiences of each alternative. 

Tn oummary, PPRS tjrovides a foal towards which universities 
should move; its irnol ©mentation, which is now beini^ Pioneered by 
California and other institutions, should lead to modifications which 
Will imorove its adaptability in the university environment. 
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THK CAT^RIDOF PHYSICAT. PTA^tntNO MODKT. 



The problems referred to in Chapter 2 have led to a considerable 
develooment in the role of soace manaj'ement in many universities. 
The pressures of increasing student numbers and expanding research 
activities have led to rises in the demand for space at the same 
time as financial restraints have placed firmer controls on the sup- 
ply' of space. These chani;es over the past few years in the demand 
and supply factors have forced many universities for the first time 
in their histories to enquire seriously into the utilisation of 
space. A second factor in the development of space management has 
been the growing realisation that the nature, design and distribution 
of space has considerable effects upon the academic and social life 
of ?> »iniversity commimity. The expansion of universities has allowed 
t*iat realisation to be Piven effect in the planninir of the capital 
dpvolopments associated with the jrowth in student numbers. 

The development of space management can be demonstrated by the 
feet that manv universities in the United States now have an office 
or officer renponsible for the collection of data on the nature of 
stjace and its usa?e, for Bdvisin*' on the allocation of that space, 
and for assistin^^ the office responsible for nlannini? new capital 
nrosppcts. Also, in the United Kinrdom, in addition to several na- 
tional surveys conducted by the Committee of Vice-Chancellors, there 
are at leapt three n^nps workinr? at the institutional level on the 
uae of snace bv liniversities > 

The ways in which the developments have taken place can be sum- 
marised in four stanet?. First, the creation of space registers held 
in a central university office either on visual records or on the 
comptiter; such a re<;ister usually records the nature, size and 
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location of the uiUts of space available, and classifies those units 
by type of usage and locational zone, Secondly, the undertaking of 
Gpace utilisation surveys and studies. The studies usually are con- 
ducted in the first instance into teaching areas, and are concerned 
with the nature, frenuencv and level of occupancy or usafje; for 
example, what classes of students use a particular lecture theatre 
or laboratory for how many hours per week and what numbers of places 
are occupied in the theatre. From that startinf^ point the surveys 
move on to study the usa^^e of the library, the cafeterias, the play- 
inr fields, etc. - the next extension is to studies concerned with 
the traffic of croups within the institution in order that mana|?ement 
can hHVG information on flows of users as well as single-frame shots 
of soace usar^e. The creation of space inventories and the studies 
of aoace utilisation have been considerably aided by the introduction 
of computers into university administration, but h computer is not 
essential to do the work, Af? with other aspects of manareraent, the 
adoDtion of the attitudes and concepts underlyin/i: the techniques re- 
presents the main breakthroufth. Once a university management be/?lns 
to regard floace as a factor of oroduction which has to be mixed with 
finance, manpov/er and equipment to produce outputs, and as a resource 
which can be us@d with some decree of flexibility, then the creation 
of space re^sters and the search for infnrmation on space utilisa- 
tion will auton;atically occur - even if the register has to be hand- 
written by a clerk into a ledger, and the space utilisation studies 
undertaken by the oorters in each buildin^r keepin^^ hand-written re- 
cords of head-coMPts, Ori© of the msin reasons why many universities 
have not adopted such attitudes towards soace is that the externall^/- 
imnosed systems v/lthin which they v/ork set f* riFid boundary between 
capital and oneratin^- costs, Tn such circumstances a university has 
no ability to regard soRce and ooeratinc' finance as interchangeable 
at the mar -'in, Tt has no incentive to save on capital coat and it 
cannot use savin-s in oneratinp costs to provide extra space. Within 
a structure which imnoses such a ri^id and false distinction, it is 
hnrdly sumrlsin'' if the individual institution fails to treat snace 
as one of a ranre of resources whose mix can be altered to achieve 
different ends, 

Followinr the two stares of obtaininn- improved information on 
snace, the third stap^e in the development of snace management is the 
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fldoBtion of a n©w anproach to st?ace allocation. Previous practice 
car. bo cnidely described as the ('ranting? of soace by the institution 
to departments or other unlta in perpetuity. Space, at least at the 
margin, in ft©v/ incroafiinflv allocated on bases and by methods similar 
to the? allocation of otseratinf cost resources. For example, the use 
of ratios Is inereasinp' to set niidelines for internal space alloca- 
tion: p sauar© foot of office space per clerk, q square feet per 
student bedroom, r aouare feet laboratory space per student, s square 
feet of lai'-e-rrouo teaching space per student, etc. Also, space 
bu'^petinp- is becominf^ a more common method of ad.luctins the annual 
sunnly of space to deoai'tments and other units. The University of 
Sussex nlanninrr nrocess, for ©xamole, includes an annual space allo- 
cation exorcise v;hich ad.lusts allocations to meet the needs of other 
ehanr'e factors. Tf it has been agreed in the academic plan that the 
Philosoohy sub.lect ^rouo should decline in terms of faculty and stu- 
dent numbers, whereas the History i^roup should develop, then ad.lust- 
ment3 in snace s»llocation must follow. Similarly, the University of 
Konfltanz ttlans to include space as one of the resources allocated 
to research srrouDS and which have time limits set to the allocation. 
Another aspect of this third stage of development is the growth of 
centralised day-to-day control over specialised units of space. This 
is Darticularly true for multi-purpose lar?e-proup teaching spaces 
(lecture theatres, seminar rooms, and some types of laboratories), 
where space utilisation factors, allied with increases in inter- 
disciplinary teachin<; and the need efficiently to distribute new and 
expensive audio-visual aids, have led to central control and time- 
tabling of the use of these spaces in many universities. 

The fourth static is the ;-*esultinp use of the space content, the 
utilisation of information in the plannini; of new capital develop- 
ments, and the relating? of the procedures for the allocation of 
existing' space to capital development and site planning. The uses 
in capital planning of information on the content and utilisation 
of the existing stock of space are obvious; a new building cannot 
be rronerly sited unless the information on the campus flows of its 
likely »iser5s is studied; the amount «nd design of laboratory or lec- 
ture theatre soac ; ^t»at needs to be included in the next marginal 
pha?e of develop <nent can bo determined only by an analysis of the 
ore.<$ent stock end its utilisation, and of the categfories of students 
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In which expansion is to take place. If the uses of such Uata are 
obvious, it is equally apparent that in the past the majority of 
unlv«frsities have planned their capital development without having 
any systematic information on that data* Another of the effects of 
procedures which Qarginally adjust space allocation each year is a 
demand for greater flexibility to be built into the capital develop- 
ments. If space is to be regarded as a resource whose allocation 
ca:i be altered through time, then individual buildings need to be 
more adaptable in their physical structures. 

The foregoing is a very brief outline of some of the developments 
which are occurring in the management of space by universities. The 
developments are by no means universal and they do not always follow 
the pattern of the above four stages. Three summary points need to 
be made about the changes in space management, and their nature is 
common to the points made on the other aspects of management described 
in this book. First, external pressures or stimulae have provided 
the main motive force for change. In the United Kingdom, for example, 
capital costs and plant utilisation are national issues which may 
have even more significant ei'fects upon individual institutions than 
those which have been outlined above. These issues are, for instance, 
leading to proposals for an extension of the teaching year from thirty 
to forty weeks and for students to enter their "local" university in 
order to reduce residence costs in universities. Secondly, the man- 
agement and planning of space and physical plant ought not to be con- 
sidered in isolation from the total management system of an institu- 
tion. The space inventory and the utilisation studies should form 
part of the integrated information system of the imiversity. The 
space allocation procedures should form part of the commonly struc- 
tured and timetabled annual operational planning and budgeting system 
of the university. Capital development planning should be closely 
related to fiscal, academic and social planning in one comprehensive 
planning process. A building should first be considered as a re- 
source, subject to the same attitudes and procedures as other re- 
sources; the fact that it can also be an aesthetic monument does not 
cancel out that prior view. 

Many techniques are involved in space management: for example, 
critical path analyses can be used in the planning and control of 
construction work. However, rather than catalogue these techniques 
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and their usage, the remainder c£ this c^iapter outlines one approach 
to the problem of integrating space planning with the other aspects 
of fflatiageoent and planning in an institution* The approach lies in 
the research work of Messrs* Bullock, Dickens and Steadman in the 
School of Architecture at the University of Cambridge, The remainder 
of this chapter is a summary of a paper prepared for OBCD by this 
research team; a detailed interim report on the project has been pub- 
lished(l). 

Their work concentrates on physical planning, but in the full 
realisation that this cannot be treated independently of the other 
aspects of institutional planning: if such studies were pursued in 
isolation they would fail "to take into account the crucial effect 
of parameters outside their particular scope, and consequently be 
unable to provide the information with which to optimise in terms of 
the whole" (2) • The aim of the research is to construct mathematical 
computerised models of the various relationships between the differ- 
ent parameters which affect the physical aspects of university plan- 
ning. The approach has much in common with the kind of models that 
are being developed for use in urban planning* Universities are less 
suitable environments for the use of modem management techniques 
than are industrial firms or other forms of organisation , but it is 
refreshing to point out that in the field of physical planning uni- 
versities are more structured, more controlled and core homogeneous 
entities than are cities; and those responsible for their planning 
and direction arc in a position to collect more detailed information 
on their population and activities* Although the Cambridge team is 
using information from real situations in the construction of the 
models, the aim is to produce a tool capable of representing a wide 
range of specific situations. 

The Cambridge work falls into two major fields. The first is a 
description of the activities of the university, a model representing 
the functioning of the institution in terms of the flows of students, 
the patterns of teaching, the organisation of social facilities and 
so on. The second is concerned with the investigation of alternative 



1) A Theoretical Basis for University Planning . Nicholas Bullock, 
peter Dickens, and Philip steadman, April 1968, Land Use and 
Built Form Studies, Cambridge* 

2) Ibid. 
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ways of organlsini; the physical lay-out of the university at three 
different levels. The largest scale Is concerned with alternatives 
for the siting; of different elements of the University within the 
city. The intermediate scale examines alternative lay-outs for sites 
and the relationship between different facilities on the same site. 
The most detailed scale Is concerned with alternatives for the siting 
of different elements of the university within the city. 

The team's approach envisages a form of "dialogue" between 
thesfe two parts: after the values for the parameters defining the 
activities of the university have been determined, it Is possible to 
match physical planning proposals to these activities. The success 
of the physical plan is then measured by a number of criteria, and 
the results of this evaluation might then lead to the alteration of 
the initial value set for the model. In the light of the first 
evaluation. It might then be desirable to try some new policy for, 
say, student numbers, or to revise the physical planning proposals. 
This process could be repeated until a satisfactory "matching" of 
activities with stock of buildings were achieved. 

In the discussion of activities, a distinction must be made be- 
tween those "scheduled" activities which are governed by the time- 
table - lectures, classes and laboratory periods - and what the 
Cambridge team have called "non-scheduled" activities, which comprise 
all other activities outside the hours of formal teaching. By the 
term activities Is meant simply "who Is where when", or "who Is going 
when from where to where". 

The first reason for representing "scheduled activities" Is to 
provide some systematic means of estimating the amounts of space re- 
quired for teaching. Traditionally this has been calculated on the 
basis of a "utilisation factor"; but while this may be derived for 
an existing situation It provides no basis for predicting demand In 
a new situation. To overcome this difficulty the Cambridge team have 
set up a timetable programme which will make It possible to schedule 
different patterns of teaching, and thus to simulate experimentally 
the effect of various constraints on Intensity of use and space re- 
quirements. 

It is hoped that these Investigations will Include the study of 
the effect of relative complexity of course structures, described by 
various p,r&ph theoretical measures, on the possible levels of 
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utilisation, the economies of the centralised allocation of scheduled 
spaue, and the sisulation of the intensity of use over time for 
changing nuabers of students and varying teaching loads. 

The timetable also provides the starting point for the simula- 
tion of non-scheduled activities as a whole. The importance of the 
representation of non-schedided activities lies in the possibility 
of showing how an administrative or planning decision at one point, 
say on the location of residence, must be related to many other deci- 
sions, for example, concerning provision of car parking space, or of 
facilities for dining and private study* Only wy representing the 
activities for the university as a whole can the effects of alterna- 
tive locational policies be related to the needs for space in dif- 
ferent types of accommodation, and only in this way can the effect 
of increasing the provision of space in one facility be related to 
the resultant use in another. 

At present there is little documentation of patterns of non- 
scheduled activities, either for Great Britain or elsewhere, compared 
to the wealth of data available on formal teaching. In order to set 
up a model of this type, the Cambridge team propose to carry out 
surveys in two universities in which the activities of a sample num- 
ber of students would be recorded in "diary** format throughout a 
week. Each respondent would enter in his diary an account in con- 
siderable detail of his activities and their locations over the whole 
week. This diary survey would be complemented by a complete survey 
of site and buildings; and by matching the two it is hoped to deter- 
mine those characteristics of the physical lay-out of facilities 
which have an effect on students* activities. 

In constructing the activities model the approach has been to 
treat the timetable as a series of points in time at which the stu- 
dent's activity and location are determined in advance. Once the 
timetable is determined, the choice of other activities is taken to 
be dependent on a "time budget" for each group of students. The 
"time budget" shows the overall proportion of time spent in different 
activities (other than formal teaching) by students with the same 
identifying characteristics. 

For the purpose of the simulation it is assumed that the stu- 
dent starts the day in his place of residencvj. The activity for the 
the first time-period is then selected randomly from the "time budget" 
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for tho appropriate tine of day and the relevant student group* 
Initially it hau been assumed that this randoio representation of 
the choiee of activity, as a Monte Carlo process, is legitimate. An 
alternative aothod of simulating the selection of the activity for 
the next time^-period would be by means of a Markov process, as widely 
used in the simulation of travel behaviour at the city and regional 
planning level. In this case it would be assumed that the choice of 
activity is not random, but has a probability determined by the se- 
lection of the activity in the preceding time period. But, according 
to the Cambridge team, any decision as to which approach is the more 
appropriate must await the results of the surveys of students* ac* 
tivities. 

After s-^lccting an activity for the next time-period the student 
is assumed to choose an appropriate location for that activity. Fol- 
lowing the "principle of least effort", it is assumed that he will 
choose the nearest facility. If the first location is filled to ca- 
pacity he then proceeds to the next nearest and so on. At some point 
in this unsuccessful search for a location the activity is abandoned, 
and a new one selected. 

In future studies they hope to maKe the mechanism in the model 
that represents the student's choice of location more sophisticated. 
Instead of simply choosing the "nearest" facility, the student's 
choice might be represented by sampling a trip distribution function 
to give the distance that he wr travel to a particular type of 
facility. Alternatively, his choice might be subject to some "gravi- 
ty" effect: the choice of library, for example, might be affected 
by the size of the collection and the probability of finding a parti- 
cular book. But in the cnoice of location for some activities <- for 
convenient shopping, or laundrettes, say, the student might still 
be expected to go the nearest facility. 

Clearly no attempt can be made to model the activities of in- 
dividual students and the way in which they organise their activities 
However, the model can reproduce the effect of a number of general 
constraints on the student's pattern of activities. For example, 
one of the more important problems to overcome in the form of the 
model is the representation of the effect of an activity determined 
for a future time period {t*2) on the selection of the activity for 
the tiae period (t-fl). Some attempt has been made to avoid the 
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uif ficulties that this poses - by associating with th© proportion 
ol' time spent in different typea of activities in the "time budget" 
another distribution representing the duration of each activity for 
different probabilities of its occurrence. Thus, if the activity 
"sport" is ael©cted, with a duration of two hours, for the next time 
period (t-fl), and a class is scheduled for the same student in time 
period (t+2), "sport" would be re^jected and another activity selected 
instead. 

The results of the model of "non-scheduled" activities would 
provide essentially two types of information. First they would pro- 
vide a basis for the calculation of required capacity in facilities 
such as dining rooms or the library by indicating the numbers of 
people usin^ these facilities at different times of the day, and by 
showing the effects of increasing or decreasing the provision of 
space on the numbers of students using the accommodation. Secondly, 
they would provide information on the patterns of movement between 
the various elements of the university, and thus make it possible to 
predict the volume of traffic along particular routes for alternative 
locational arrangements and different site lay-outs. 

By simulating the pattern of activities for the university as 
a whole, in a particular case, it would be possible to calculate the 
number of people using the library, for example, at different times 

of the day for. a typical week. If in a. second case the number of 

people in residence on the central site were increased, this would 
have the likely effect that students who would in the first example 
have used the library for private study would now work in their 
place of residence. In turn, this might either i.ermit other people 
to study in the library who previously had been unable to work there 
because of overcrowding; or it might alternatwely permit a reduction 
to be made in the number of reading places provided in the library. 
This illustration is necessarily simplified, but it does show the 
critical importance of an overall model of activities in relating 
locational decisions to the planning of sites, and in demonstrating 
the consequences of these planning decisions on the use of facilities. 

For the modelling of the buildings and sites of the university 
the Cambrid^^e team are developing two complementary approaches. The 
first involves the subdivision of the total site into a number of 
separate "cells" by means of a superimposed grid, and the tabulation 
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>^;^ £l9or space totals for different use categories in each grid celX. 
The dimensions of Uic cell might be, for example » 50 metres by 50 
tj.'tres. thla approach suggests the matrix formulation typical of 
urb&n models. Tho problems of such a small areal unit will be that 
sinco its dimensions correspond roughly in order of size to the typi- 
cal overall plan dimonsions of single university buildings, curious 
effects may arise from the fact that a building may fall partly in 
one coll and partly in another. Also, where for an urban model the 
use of a system of large-scale land area cells may be Justified, im- 
plying as it does the simplified representation of the city as a two- 
dimensional plane, at the scale of a 30 or 100 metre unit, the parti- 
cular three-dimensional form of the buildings will assume much greater 
importance. A series of experiments with grid dimensions of different 
sizes may show what the problems are in practice. 

Complementary to this first view is the second approach which 
^•mphosises the structure of the system of pedestrian and traffic 
rout&s forming tho "skeleton" of the lay-out of site and buildings 
(upon which the "flesh" of the floor space hangs), rather than the 
distribution of floor area by units of site area. The route struc- 
ture would be represented by a series of "nodes" (Junctions where 
routes meet) Joined by "links" of various lengths (the routes them- 
selves); and such a model would again lend itself to matrix formula- 
tion in a manner similar to the models used in highway design. The 
links would correspond in reality to both the horizontal routes - 
paths and roads crossing the site, and corridors inride buildings - 
and to vertical routes, that is lifcs and staircases; the length of 
each would be measured in terms of an average time required to tra- 
verse that route (by different modes of transport, possibly) rather 
than as a length in real space. The whole structure of such a model 
would bo topological rather than geometric. It would be possible 
for information of floor-space totals to be incorporated by attach- 
ing this to the relevant "terminal nodes" - the tips of the branches 
of the tree-like route structure - which might correspond either to 
the doors of individual rooms or the entrances of buildings, depend- 
ing on the level of detail to be represented. 

The work being undertaken by the Cambridge team forms part of 
a troader programme of research at the Centre trr Land Use and Built 
Form studies in Cambridge. Much of the architectural work originally 
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envisaged in the study of universities has now been taken over by a 
research team working on the problems of office buildings , D.U. Hawkes 
of that group is producing, in collaboration with other specialists, 
a c©-ordinat@cl suite for computer pro^jrammes designed to measure the 
envirorimental characteristics of spaces in buildings. Levels of day- 
light and artificial light are determined from data on windows, fit- 
tint;s and wall surfaces; calculations are made of heat loss and gain, 
air conditioning requirements and acoustic properties of space are 
meaiiured, O.P, Tabor, of the same group, has made a special study 
of pedestrian ciixulation in buildings. Work is also goings forward 
on the description and measurement of various types of structural 
and s©i*vice systems. 

At the city scale, a realistic context is provided for the study 
of alternative locations for teaching and residential facilities by 
the work of the Urban Systems Study. Starting from the work of Lowry 
ana Gar in, thoy have developed a computable model of the urban spatial 
structure which has already been tested successfully with data from 
a number of towns. The development of their work to treat dif/erent 
Hocio-esononiiG i^roups and to describe the town at the more detailed 
level of the 500 sq. metre cell is complementary to the proposed 
direction of the research on universities, at a larger sca?e. 

Finally, the work being undertaken by Messrs. Bullock, Dickens 
and .3teadman_at Cambridge is architecture research and planning. It - 
ueraonst rates the importance and relevance of space planning to uni- 
versities; but it also emphasizes the need for architects, cost 
planners, academic faculty, general administrators and students to 
collaborate in the construction of models and mechanisms and in their 
use in decision-making. 
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CHAPTEn A 



GEMERAL PUNNING SYSTEM OF TORONTO UNIVERSITY 



Previous chapters have discussed the planning process, informa- 
tion systems, budgetary systems and physical planning models. This 
chapter looKs at an example of the development of a comprehensive 
institutional planning systen. 

The development of generiil planning systems which cover the 
institution as an entity as well as meeting the needs of faculties, 
departments and centres, and which are relevant to most aspects of 
mauae;ement and planning, is only in its infancy. Several such models 
should become operational in the near future in American institutions 
but none of them is yet concerned with complex universities « which 
have varied and large-scale research and other activities in addition 
to t&aching. This chapter presents one example of the development 
of general systems. The discussion of the uses and merits of such 
models is contained in Chapter 7. The example is provided by the 
University of Toronto, which has been experimenting with the model 
for live years. The Systems Research Group, led by Firofessor 
Richard W. Judy and Dr. Jack D. Levine, has worked as a team of 
technical consultants at the University of Toronto, and the follow- 
ing summary of its work is a series of linked extracts from a paper 
prepared by the Group for 0£CD, 

The group began working on comprehensive analytical methods for 
planning university systems (CAMPUS) in 1964, first attempting to 
build a macro-econometric model of the costs of Canadian universities. 
The project was abandoned after a very brief time and was replaced 
by work on an institutional cost simulation model, patterned on the 
kinds of simulation models that had been used to estimate the costs 
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of aavancod weapons systems and other air space systems. The experi- 
mentation with the design ol' these models was begun by buildini^ a 
tast case model in 1965 (CAMPUS 1) ol' the Faculty of Arts and Science 
at the University of Toronto. Thereafter, in 1966, the pilot study 
was used as a basis to develop a full-scale implementation (CAMPUS XI) 
of this kind of modellin,? at the University of Toronto, for which a 
new group, the Office of Institutional Research, responsible to the 
President, was created. Work on CAMPUS II is continuing. In paral- 
lel and related to that work, the development of a resource planning 
cost estimation model for application in the Faculty of Medicine at 
the University of Toronto was commenced in 1968. The Croup received 
a grant from a foundation to convert the campus-type modelling tech- 
niques into a macro-lOTiguage which would make it possible to con- 
struct models of this kind for a wide variety of institutional cir- 
cumstances. One of the results of that grant has been the develop- 
ment of CAi'truS V, a completed software package which is now opera- 
tional . 

The above outlines the historical progress of the work of the 
Group. In terms of the content of the work, the line of development 
is that the approach to comprehensive analytical methods of planning 
in a university system began with the simulation model, became in- 
creasingly concerned with integrated information systems, then with 
PPBS, arid finally became involved with master planning systems. That 
experience emphasizes one of the points which recurs throughout this 
book -that in the end, model-building, information systems, bud- 
(^etary systems and planning systems are not capable of being developed 
fully except within the framework of a total management system. 

The four main components of CAMPUS are illustrated in Diagram A. 
In regard to the integrated information system, the work is seen in 
four stages. The first stage is a study to determine the Kinds of 
information needed to make decisions at various levels in the uni- 
versity; the seconu is to determine the kinds of information needed 
to go into the files, to see whether there should be other (or per- 
haps fewer) files, and to design the file structures. The third is 
the development of the kind of software needed to maintain th^ files 
on an up-to-date basis; and the fourth st&ge is concerned with hard- 
ware selection. The Group is at stage two at the University of 
Toronto at the present time. \ 
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The second component of CAMPUS is the oaster planning systeis 
which at present is strongly oriented towards physical planning; 
determining the physical space needs, matching these against space 
availabilities and attempting to replace a static kind of physical 
facilities planning with a much more flexible and up-datable type of 
facilities planning which makes it possible to adjust physical plans 
as circumstances change* 

The third component is the programme planning and budgeting 
system. The major aim of PPBS at the University of Toronto is to 
provide a vehicle for encouraging decision-makers to think more ex- 

* 

plicitly about their objectives. The fourth component is the com- 
puter model, and Diagram B gives an indication of the way it operates, 
i.e. by first looking at the various programmes in which the student 
body is enrolled (extension courses, part-time special courses, under- 
graduate courses). While in these programmes the students engage in 
activities, these are defined as any set of resources that come to- 
(^^th&r for a particular period of time; they have certain attributes 
(number of hours per week, teaching methods used, class sizes used, 
etc.). The activities then place loads on various departments (e.g« 
research centres and institutes, academic departments, extension 
departments). The departments need resources (e.g. staff, space, 
equipment) v;ith which they can meet these loads, and they need to 
make calls upon common services (e«g. the staff and student support 
departments and administrative departments shown on the chart) . The 
chart is not a replica of the way the simulation model actually func- 
tions, but it represents a schema of the way in which conceptually 
the load is developed. 

The model can be used for mrjiy purposes; three examples will 
serve for illustrative purposes » One is to employ a single simula- 
tion: to input oust one set of coniitions and to explore the conse- 
quence of that set of decisions. The second is to do a similar thing 
over time, but to build some experiments into the input data which 
cause one or several conditions to change as time goes on (e.g. 
slowly changing class sizes, changing teaching loads). The third 
is to programme analyses into the models in order to run a number 
of experiments without making explicit data changes but using search 
and sub-routines of the model to accomplish the changes; for example, 
the university may be faced with a budgetary cut and the model could 
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look i'or a iiot of conditions with respect to a couple of variables 
which woula allow the university to meet the cut. 

Tho sitTiUlation itsolf is composccL of four main parts. First of 
all simulation is done at the departmental level, and costs are built 
up from tho activities to the departments. The next level is the 
faculty, and this sums up all departmental costs to the various af- 
filiated faculties and brings in various additional faculty costs 
(e.g. the Dean's Office), Thirdly, at the university level and this 
gives the total co^t structure of the university. Finally, the costs 
from the various levels (the university, the faculty, and the depart- 
ment) are costed back to the various programmes. There are four 
main types of output report: the student report (which tells how 
many students, what academic year they arc in, what the next enrol- 
ling load will be), the staff report (academic, administrative, cleri- 
cal, etc.), the space report (e.^. classrooms, laboratories, etc.), 
and a fourth report on other resources required (e.g. equipment). 
All four types of output report are available at the university, 
faculty and departmental levels, and the reports become more detailed 
at the larger loads. There are also output reports on the programmes 
of four types - a student report, an operating costs report, a report 
on programme resource loads generated by activities (for example, 
for a particular activity in economics the report shows the pro- 
^ranuses which are placing a load on that activity and the share of 
costs which they should bear) and a report on resource loads allo- 
cated by cost centres (e.g. the departments from which the programme 
costs are coming). 

The output reports referred to provide the university with an 
enormous amount of information it the point of need. Many further 
inprovements are being worked upon by the Croup; for example, reports 
which iisplay information over time rather than for a fixed point of 
tine, and displays on an interactive device (e.^^. a cathode ray tube) 
to allow conversations to be held with the model. 

As mentioned earlier, the CAMPUS methodology from 196Q has been 
appliei to the planning of the expansion and restructuring of the 
I- acuity of Medicine of the University of Toronto. The first step 
it; the work was the establishment of the Health Sciences Functional 
i lannm,. U..it under the directorship of Richard Wilson, K.I). The 
work of this Unit has led to the development of a series of related 
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models i an luridorgraduato education oodel, a speciality training 
ffloci@l, a medical stal'l' iDod&l, a calculation of indirect resources 
anc4 conversion to unit costs model, a patients record information 
for toedieal education requirements model, and a calculation of pa- 
tient and hospital education resources model* Diagram C illustrates 
the relationship of the models. 

The Health Sciences Functional Planning Unit represents a 
genuine and important bringing together, of a team of model-builders 
and analysts, under a doctor, to work with students, teachers, cur- 
riculum planners, research workers and administrators on the whole 
range of problems being faced by them as a group. The Unit's models 
enable the planning group in the Faculty of Medicine to assess in 
detail the resource implications (staff, space, equipment, patients, 
etc.) of changes in the student numbers and curricula. The models 
ez^able the administrators to evaluate' the input of prepared ei^uca- . 
tional policies and plans upon teaching and research faculty, teach4 
ing facilities, the budget, etc. Deans and heads of ' departments can^ 
use the models and the other services provided by the Unit to stimu- 
late the effects of changes in curricula' or to plan a more effective 
use of faculty time* 

The foregoing is a very brief and crude outline of the CAMPUS 
methodology; it is hoped that the outline gives readers a notion of 
the range of the models being developed by a Group which is now well 
advanced in the application of modelf>building techniques to the man- 
agement and planning problems of a university. 

In the context of the themes of this book, three points can be 
made about the experience of the Toronto Croup. First, the Group 
be^an simply as model-builders, and probably had an exaggerated idea 
of what models by themselves could accomplish. Over time, it has 
haa to become more interested and more involved in information sys- 
tems, budgetary structures, planning processes, etc. The Croup is 
also more cautious of the claims which can be made at this point in 
time for the uses of models, partly because of technical limitations 
and partly because usage depends upon their acceptance by and inte- 
gration into the decision-making structure. 

J-^condly, a fully integrated general model has not yet been im- 
pic'ir.t.r.ted for the University of Toronto. The reasons for the failure 
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of a hig^ay-qualified team to implt^oent an institutional model are 
various. One of the main reasons, howovor, must be that the teas 
hafs b&en regardeU as a research team grafted onto th© existing struc- 
tures of laanagement rather than as an integral part of the institu- 
tional structure. Institutional model-building should be part of 
the total mana^jeaient structure. The commitment to it and the in- 
voivcment in it should cover all the units; new agencies, such as 
the Systems Research Group or the Office of Institutional Research 
may have to be created but their creation and work should be the 
concern of the institution as a whole and not ;just of the President's 
or Vice-chancellor's Office. 

Thirdly, the experience of the Group confirms that the main 
problems of innovation in the field of management in the university 
environment are not technical; they are people problems. Universities 
are institutions in which the decision-makers have not historically 
been ag/^rossive innovators. However, the experience of HSFPU illus- 
trates that those difficulties are surmountable, provided that gen- 
eral managers of the quality of Dr. Wilson can be recruited. HSFPU 
is embeddea in its environment. The mathematicians and analysts, 
for example, enrol as medical students to be fully aware of the ac- 
tivities they are helping to plan and manage. HSFPU has not only 
led to improved decision-making which is of benefit to faculty, stu- 
dents, patients and administrators alike but it also claims that the 
financial savings resulting from its work represent over one hundred 
times the investment. These savings arose in the capital field and 
such dramatic pay-offs cannot be expected to keep recurring; but the 
fact that net savings of any size have occurred is sufficient justi- 
fication for other institutions seriously to consider the experience 
and operations of HSFPU. 

As mentioned at the beginning of the chapter, mathematical 
models have been developed to cover specific ranges of activity 
within a university. They range from relatively simple equations 
and analyses to more complex optimisation, cost estimation and re- 
source allocation models. 
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CHAPTER 7 



USR OF MODELS IN INSTITUTIONAL MANAGEMENT 



This chapter discusses the role of mathefflatical models in the 
university environment; a number oX examples of such models were 
presented at the Conference. 

The word model is used hero to refer to the mathematical repre- 
sentation of an institution. In this sense model-building is the 
construction of a set of equations which express the activities of 
the institution in terms of a relationship between variables which 
are controlled by management and those which are not. 

The model-building approach to management stems from the fields 
of economics and operational research* and its application has been 
considerably enhanced by the development of computer science. The 
study of economics has always been largely through the creation of 
quantified representations of behaviour, i.e. models. Research in 
the natural sciences has also used models extensively, and the ap- 
plication of these methods to the problems of war administration at 
the time of the creation of the digital computer led to the develop- 
ment of operational research. Thus, ideas which first emerged from 
university faculties were used for national economic or defence pur- 
poses, wore later adapted for use in industry and commerce and are 
now being applied to educational systems and institutions. 

The building of a model requires an institution to: be explicit 
about its objectives, classify its activities, place quantitative 
values upon its objectives ana activities, realise the interrelated 
nature of its internal units and understand the limits imposed by 
its external environment. It can be demonstrated that educational 
institutions are not so dissimilar to economic systems or industrial 
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nxTBS that model-building yields no advantage to them. The analogy 
with the pt'oduction process can help universities to improve their 
eri'ieiency even thougli it cannot be carried anything like as far in 
terma oi' models in universities as it can in industries and f;'/nns. 
A closer afialogy is that with economic policy, and the following 
paragraphs summarise a view of that analogy put forward at the Con- 
ference by Dr. Abdul Khan of the OECD Secretariat: 

The theory of economic policy is based on a model of the eco- 
nomy describing a system of structural relationships connecting all 
relevant variables. One set of variables is regarded as exogenous 
in the sense that the values are given from outside. The other set 
of variables is considered as endogenous since the values are deter- 
mined within the system. Some of the exogenous variables are under 
the control of the policy-maker and are called instruments and can 
be manipulated to obtain desired values of the endogenous targets. 
In addition there are a number of 'data* variables which cannot be 
controlled by the policy-maker. Finally, the solution of the model 
will generate values of other variables which may not be of immediate 
concern and, therefore, are regarded as side-effects. 

A similar reasoning is applicable to the formulation of a quan- 
titative policy for a university if the instruments and targets, as 
well as the interrelationship among variables, are specified. For 
example, financial aid is an instrument to attain stipulated targets 
of graduation numbers. But, since the relationship is far from di- 
rect, models are constructed to trace the effect of changes in this 
instrument variable on the target variable through an interacting 
mechanism of relating enrolment distribution, laboratory and teaching 
facilities, classroom credit hours and so on as well as student pro- 
pensities and behaviour. This Tinbergen-type reasoning assumes the 
university administrator as a target-seeker with fixed targets pos- 
tulated in acvance. But there is an alternative viewpoint. Instead 
ol' a I'ixed-target approach, one can use a preference function which 
will enable the formulation of the problem in terms of mathematical 
pro.jramraim:. The solution to a mathematical programming problem 
yivl;s a maximum value of the preference function unaer stipulated 
constraints, Tne solution itself is in terms of both quantity and 
i^ri^ff btcauc*-' or tho 'principle of duality'. 
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Undev simplifying assumptions we have the following mathematical 
formulatidti: 

L©t m repreaent the number of cofistraintc, II the nurabor of variables 
repreconting aetivitiec and K the number of slack variables. The 
siaek variables transform the constraints stated as inequalities 
into equations. For example, 



where h is the constant on th^ right side of the constraints. Then 
the total number of variables is n where 



;:ow the following notation is introduced: 

^ih ^® coefficient of the h-th variable in the i-th constraint, 
b^ L'Ji the constant of the i-th constraint, 
c^^ is the wmit cost of the h-th variable. 

is the level of the h-th variable. 
A is the m-row, n-column matrix of coefficients a^j^, 
b iij the m-coroponent vector of the constants b^, 
c* is the row vector of the costs \» 

X *s the vector of the activity levels (x^, x^, ... x^^ are its 
elements) which is called the *prografflffle*. 

Because of the linearivy assumption both for the constraints 
ana for the preference function we call this a linear programming 
formulation. Such an optimisation framework can be applied at both 
the level of a total education system and at the institutiwnal Ajid/cr 
sub- institutional level of the university. 

At the latter micro-level the linear programming model is 
applied, say to the problem of allocating resources between research 




becoaes (after the introduction of slack variables x.) 



*ijkl*^kl + *i " **i 
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and t&achin^Cl), Lot us denote (for an academic department) the 
I'dllawing symbols) 

P^^^ is the price of the i-th staff member lit th« k~th section of 
the j«th course, 

i 

^jk 1» if the i-th individual teaches the k->th section of the 
^-th course and zero otherwise* 

^Rk^ ~ price of the k-th unit of research by the i-th staff member. 

C^^^ tt 1 if the i-th individual produces the k-th unit of research 
arid z^ro otherwise. 

The preference function is written as 

Pjk %K ^ ^i^R PRk ^^Rk ^ = 

subject to 

^k ^ jk * k ^Rk ^ = ^i 
^k ^i ^^k ^ 
^i ^k ^ ^ > 



The first constraint limits the faculty availability, the 
second constraint deals with courses and sections and the last con- 
straint concerns research time availability. This single department 
formulation of the problem along linear programming lines could be 
ext«?nded to the entire university, taking into consideration levels 
of teaching, research, budgetary allocations, physical plant and 
equipment, space, etc. The assumption of linearity is probably not 
very realistic and various refinements are possible to ;:*emove this 
assumption. For instance, we can postulate non-linear or quadratic 
preference function and then attempt to determine an optimal solu- 
tion. Solution procedures are not, however, readily available when 
the constraints are not linear, and particularly in, the case of non- 
convexity due to increasing returns to scale. 

1) l>. Winkelmann, A Programming Approach to the '.llocation of 
Teaching Resources , a paper presented at tne I9b5 Meeting of 
tne Nuawest economics Association, Dept. of Economics, Iowa 
^tate University, Iowa, April 1965. 
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Professor Karl A, Fox outlined at the Conference the work 
Uovoloped at Iowa State University » details of which have been pub- 
llshed(1). Two similar approaches to cost estimation were discussed 
at the ConferoncQ, The presentations were by Professor Anthony 
Bottoffil&y on his work on costs and returns per student at the Univer- 
sity of Bradford » and by Professor Olav A. Magnussen on the cost 
estimation work being undertaken In Norway. To outline both ap- 
proaches would involve repetition; therefore the following extracts 
from Profossor Magnusseu's paper, "A Model for the Estimation of 
Current Costs at an Institution of Higher Learning", have been se- 
lected to represent the nature of the work. 

In tne structure of the model, 1 » 1, •••••••n represents the 

difforent studies within a university, and j « 1, •••••••m symbolises 

the various levels, such as college. Master's education and Ph.D. 
education. 

The training on the different levels wltliln a faculty Is 
organised in groups of different size determined by the organisation 
of the training. The size of a group might also be Influenced by 
the professional status of the teacher lecturing. The size of a 
group in faculty i on level j lectured by a teacher of category 
(professional status) 1 Is denoted by kjj where 1=1, •••••••L. 

The number of lecturing hours given by teachers of category 1 
(including hours of preparation) In faculty 1 on level J Is determined 
structurally and denoted by hj^ . ^h^^ a h^^ la the total input of 
lecturing hours given by teachers of all professional categories. 
II we denote the number of students on level j In faculty 1 as S^^, 
we can express the demand for teachers in terms of Input of lecturing 
hours on level ^ in faculty 1 as: 




1) J.T. Sengupta and K.A. Fox, Economic Analysis and Operations 

Research! Optimisation Techniques in Quantitative Economic Models . 

« 
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We will assume that k^^ is indopendent of 1» such that 
' ^i*) ^* ®^ ^^^^ write: 

« ^ y hj^ - fii h,^ or 

k 



a L^^ • as the number oi students sometimes is determined 

by the lecturing hours available. Estimating the number of students 
in this way implicitly assumes that there is perfect substitution 
between teachers with different professional status. On many levels 
thxs is an unrealistic assumption* end the number of studerfi;s ad* 
mi t ted will then be determined by the number of lecturing hoiitrs 
available of each professional category. 

i 

The demand for lecturing hours by the professional category 1 
on level J in faculty i is equal to: 



The teaching obligation for category 1 is p^ hours per week. 
The required number of teachers of category 1 is then equal to: 

^ij ' 
where aj. « "i.1 .1 

This would b@ the demand for full-time teachers if there was 
no part-time lecturinc. assume, however, that the proportion u^^ 
01 tho total input of lecturing; hours driven by teachers of category 1 
i£ supplied by part-time teachers. The demand for full-time teachers 
or cate^iory 1 in terms of lecturing hours is then: 

- ''Xi • Ai ' <i - i-ij ° ^< "ij < 1- 

Thus the demand for teachers of professional status 1 on 
levf^l J in faculty i will be: 
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^lA ° " ^i.i which is equivalent to: 

1^ ^ ij' J = 1, ••••• m 

We can * dynamise* this model by setting 

^ij " ®i j " ^ij^ ^ij * ^i;J ^1^ where bj^ is constant overtime. 
We now assume that S^^ « s^^ • ^n* ^•^^ assume that a constant 

proportion s^^, students on level 1 proceeds to level 2» such 

that 



ij " ^i(j-l).' ^i{j-l) 



Thus., = S^2, ^^^^^ g and we can write i 

X^ 

t=l 

^i^ - hi -b^j 
t=l 



In other words , within our system the need for teachers of any 
category on any level will be determined by the ntimber of students 
entering the first level. The model then estimates specific aspects 
of costs, e.^. faculty, teaching costs, student labour input costs* 
administrative and overhead costs, capital costs, etc. The equations 
dealing with the expenditure on the salaries of faculty directly re- 
lated to lecturing provides an example. Wages expenditure per week 
ror teachers of category 1 in faculty i is: 

Wages expenditure for the whole staff at faculty i is: 
W = £ wf = 2 r*^ ^i:l <E^ ♦ 
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« V fid . . w^j Where « V ^ ^1 

ia the wage per houx" for each part-time teacher o£ category 1. 

Total wages expenditure per week for teachers directly related 
to lecturing is then: 




Tho annual expenditure when the number of lecturing weeks are denoted 

i-> V is: 

E E »^ij 



The value and rolovance to university management of mathematical 
work such as Professor Magnussen*s, of analytical cost exercises 
such'as Professor Bottomley's, of resource allocation formulas such 
as Dr. Cottrell's, and of many other mathematical techniques do not 
need proving or expanding upon. 

An interesting extension of the optimisation problem to eco- 
nomic planning - an extexision which has also been carried through 
for university planning models - is the decomposition principle. 
The decomposition principle views the planning process as an itera- 
tive system using changing price signals to move the components of 
the plan and the plan organisation toward optimality. The principle 
assumes a quasi-hierarchic structure of the organisation. 

The principle is also used in resource allocsLCion models for 
universities with academic departments or schools being co-ordinated 
by a central administration(l). Take, for example, the following 
viewpoint: 



1) McCamley, P.P., Activitv Analvsis Models for Educational Institu- 
tions , unpublished Fh«l<. dissertation in Iowa State University 
Library, Ames, Iowa, 1967, and mentioned in Karl Fox and 
J.K. Sengupta, op.cit. . p. 689* 
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Tho univorsity administration has at its disposal the ability 
to @GtQblish internal prlees charged or paid far the resources con- 
ou&ad or produced by th@ various eaapuses or by the departments and 
txi>,QtiQiQ& in a single compXex. This decomposition procedure enables 
the u:iiversity administration to choose that set (or sets) of prices 
which minimise the total cost of the system over any time span of 
operation(1)« 

In thi<: two-level system, information flows in two directions - 
the centre gives guidelines and the sectors return their sub-optimal 
solutions - until an overall solution is reached. The model has been 
re^^arded as a control system responding to 'negative feedback*. By 
n€><:ative feedback we mean that behaviour of the system is modified 
by the margin of error of the system's output with reference to its 
goals. In this case, 'the shadow price system obtained by program- 
ming the sectors furnishes c> feedback that achieves the continuous 
correction of instructions emanating from the centre* (2). 

As Dr. Khan indicates in the foregoing views, universities can 
aac<pt aspects of model-building developed for national economies or 
industrial firms to their own needs. However t there are drawbacks 
ant, as with the advantages, the disadvantages are not unique to 
educational institutions, though the degree of any particular dis- 
auvantage may be greater for a university than for an industrial firm. 
Dr. Khan suggests that, at the research and development level, the 
behavioural analysis and understanding of university decision-making 
has lagged behind the increasing sophistication of quantitative tech- 
niques and models. The g^p can be lessened through scientific ex- 
periments which put live university members in simulated decision- 
making situations (e.g. business games), and through systematic 
aecision-analysis research in real universities. The results of 
such experimentation and monitoring of the behavioural elements of 
university action should provide knowledge which can be used to im- 
prove, extend, and make more realistic the mathematical models for 
university planning and management. 

1) V-eatherisby, George, The Development and Application of a Univer- 
sity Coist Simulation Model . Graduate School of Business Adminis- 
tration and Office of Analytical Studies, University of 
California, Berkeley, California, 13th June 1967» (mimeographed). 

2) Janos Kornai, Mathematical Planning of Structural Decisions . 
North Holland Publishing Company, Amsterdam, 19&7. 

ERIC 90 



CHAPTER 8 



CONCLUDING REf4/iHKS 



Universities have responded with flexibility and initiative to 
the quantitative pressures which have been thrust upon them in recent 
years; this response reflects considerable credit upon them as adapt- 
able institutions alive to the needs of society. Thus the fact that 
the fundamental problesis indicated in Chapter 1 remain ought not to 
a©trac*. from the ma^or recent achievements of universities. 

However, the accommodation of large numbers of students and 
other increases in scale have been able to be achieved without major 
changes in the management systems and practices of universities; 
those systems in the main are pre-industrial , Th«» remaining problems 
of determining institutional mission, of reducing unit costs without 
lowering the quality of the output, of the more efficient planning 
and co-ordination of research activity, of devising curricula of 
continuing relevance, of harnessing the technology of education and 
of continuously adjusting their activities to meet changing needs 
and circumstances, cannot be resolved without changes in tJie manage- 
ment styles of universities. The main purposes of this book are to 
underline that fact, and to emphasize that each individual university 
has the opportunity to make those cnanges. Some universities have 
f;reater opportunities than others, but all institutions have some 
scope for management innovation. It is also true that innovations 
cannot be transferred as easily and uniformly amongst universities 
as they can amongst inuustrial firms or other forms of organisation. 
Each university has to study the innovations made elsewhere in the 
light of its own historical and local environment, and in the con- 
text of its own structure and objectives. 



ERIC 



95 

91 



However, within those assumptions, it is highly desirable that 
a utiiversity should s&ek to learn from the experiments and develop- 
ments boing made in the fields of aanagoment and planning by its 
sister institutions. The Conference attempted to highlight a few 
of those developments which might encourage similar approaches in 
other universities. *£hQ details of the systems, processes or models 
being developed at California, Sussex, Toronto or Yale may not be 
relevant to all universities, but the attitudes and concepts under- 
lying those developments are universally relevant. 

As indicated by the experience of UIS in Germany, described in 
Chapter 5, external agencies can perform very important roles by en- 
couraging and assisting individual institutions in the processes of 
innovation in management. There is no lack of information on those 
processes; both the amount of literature and the number of lines of 
communication to universities is increasing at a considerable rate. 
In most countries, however, there is a lack of training facilities 
and programmes for university personnel. The provision of training 
and re-training programmes for all categories of university person- 
nel, whether they be Vice-Chancellors or the newest administrative 
recruits, is an urgent task which needs external help and piamp- 
priffling. Theie is also a lack of team research into the feasibilities 
and methods of transference of innovations amongst universities. 

'.vithin an individual university, the first objectives should be_ 
the creation of an atmosphere conducive to change, and the develop- 
ment of a frame of reference in which the institution is seen as an 
entity h /ing purposes beyond those of factions, departments or dis- 
ciplines. The achievement of these objectives can be assisted in 
many ways. For example, the university should take steps to make its 
members aware of the vital importance of universities as national and 
international institutions in the second half of the Twentieth Cen- 
tury. The roles of university institutions in the economic, social, 
cultural and technological development of societies and people are 
incrfcasing significantly. Many members of universities seem to be- 
lieve that the roles of their institutions are diminishing; if they 
can be convinced that the opposite is the case, and that the respon- 
sibilities and responsiveness of universities must increase as their 
importance grows, then the members themselves may begin xo understand, 
accept and encourage the responsible development of institution-wide 
objectives and systems and the concept of continuous internal change. 
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Another proposition which has recurred throughout the experiences 
reported hero is that a university should adopt a systems approach 
and should explicitly state and operate a comprehensive management 
system. A uxuversity is a system; the understanding and management 
ol its activities cannot be properly achieved without recognition of 
that i'act. The use oi" the systems analysis techniques can be maxi- 
mised only when such techniques form an integral part of a total 
system for the management and planning of an institution. Ideally, 
changes even more basic than the re-structu«'iiig of management into 
one innovation-conducive system are required, as Herbert A. Shephard 
has commented(l). "There are many organisations attempting to become 
innovation-producers within a framework of managerial assumptions 
and practices which are appropriate for innovation-resisting orga- 
nisations. For them the innovative processes which should be of 
greatest interest are ones which would help them to adopt and imple- 
ment a framework more appropriate for the task. This movement re- 
quires something more basic than structural change... structural 
inventions can help, but if the ma;Jor pre-occupations of members of 
the organisation are with status, with controlli.ig others and with 
getting a larger slice of an unexpanding pie, these devices will not 
produce the desired results. The adaptability and creative applica- 
tion which are sought require a different outlook on life, on oneself 
anu on others. The impact of traditional methoas of education, 
child-rearing and organisational experience has been to develop 
rathe?r complex skills for competing with others in a variety of 
i^ames... Viewed from the standpoint of the lofty humanistic ideals 
that we from time to time proclaim, our practice is a theatre of the 
absurd. At the same time, our capacities for collaboration, for con- 
frontation with ourselves and others, and for developing in ourselves 
ana one another our full human potential have received very little 
attention; the rules of our organisational games discourage the 
':ev<i;loFtmfer«t ana use ol these capacities. In sum, movement towards 
innovation-proiwCin,. or/:anisation requires processes of personal anu 
ir.ter-persor.al re-euucation so that more of us develop the qualities 
ol inat'pendence and capacity for autonomous interdependence.. •» 



1) Herbert A, Shephard "Innovation-Resisting and Innovation- 
frofiucing Or^rani sat ions". Journal of Business . University of 
Chicago, Vol. 40, IJo. 4, October 1957. 
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Howevor, in the abaoftCQ of facilities for that re-education, indi- 
vidual iiiiititutiona have no option but to put their efforts into the 
re-atruetuj'ing of processes and systems into an integrated framework. 

Several chapters in this book have attempted to provide readers 
with a few examples of approaches to Innovation from which other in- 
stitutions could benefit. These innovations have at least one effect 
in common: they are designed to help the institution recognise its 
problems openly as the first step in the resolution of the problems. 
One test of a management system is the degree to which it forces ex- 
plicit consideration of the issues which otherwise stay beneath the 
surface of daily crises or build up into ma;Jor problems for the 
future. In most discussions in universities the "hidden agenda" is 
more important and more relevant than the written agenda; systematic 
management should bring these hidden agencies, questions, assumptions 
and attitudes into the arena of open discussion. 

The advantages and disadvantages of particular techniques are 
a matter for each institution to assess in relation to its needs and 
environment. The foregoing chapters have referred to the main advan- 
tages. The main criticism of the more sophisticated techniques can 
be illustrated with reference to model-building. The disadvantages 
of model-building are: it is expensive and time-consuming, it nor- 
mally has to assume that relationships, activities and trends ob- 
served in the past and the present are going to continue into the 
future, and it can deal only with objective and quantifiable informa- 
tion. In essence, although mathematical models are complex and so- 
phisticated mechanisms, the premises upon which they are based are 
very much narrower than those which operate in the real situation of 
an institution. These present disadvantages can be outlined under 
three headings. 

First, the construction of models is very expensive in terms of 
bo\h manpower and equipment; anyone who presses for their application 
' to a university ought to attempt to justify that application in terms 
of cost-effectiveness. To the author's knowledge, none of the ex- 
periments referred to in this book has been evaluated in these terms. 

Secondly, the present generation of models can deal only with 
information, activity and objectives which can be isolated and ac- 
curately quantified and in which change can be measured. These 
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lisitatiofts aro beceming iticreasingly apparent in the application ol 
ffloaelc to industrial firms, and they restrict the value of models 
to educational inctitutionis whore even the central activities are 
difficult to separate and to quantify precisely. These dii'liculties 
do not need to be described in detail. They include the fundamental 
one of the definition and maasurement of each of the outputs of uni- 
versities. Professors of Econometrics or Operational Kesearch, who 
are experts in the construction of models and who are also concerned 
about the problems of the univtrsities within which they work, have 
so far been unable to bring their specialist expertise and their in- 
stitutional experience together in order to construct workable models 
for a university. Even if the specialists can solve the problems, 
such as those surrounding Joint production, externalities and mea- 
surement of quality, the fact remains that an economic model is not 
sufficiently widely based for operational use within a university. 
A university is both an organisation and a community; questions of 
sociology, the rights of individuals, the nature of employment and 
work, etc., do set limits to collective action which ha/e to be re- 
cognised by management. 

Thirdly, most current models are non-dynamic in that they have 
to operate on the assumption that the tr*?nds of the present will 
continue into the future. They are not yet sufficiently flexible — 
instruments for efficient use within a university, which is an in- 
stitution that changes largely through external stimulae and incen- ' 
tives monitored to it by means of frequent external political deci- 
sior.s. 

The fact that institutional model-building is not yet a device 
which can be used extensively in the planning and management •> of in- 
dividual universities does not invalidate the relevance of the model- 
buiJdmg approach to university management, particularly in the use 
of such techniques in limited areas of university activity. In the 
lon^; run, mathematical models will become both vital and routine 
devices for supporting': the value judgements of vmiversity management. 
Aloo, the essential advantage of the approach has immediate relevance 
anu validity; it imposes a discipline which requires managers to be 
more precise in their understanding of objectives, assumptions, and 
relationships between activities and variables; in its simplest form 
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it r(»quires saatiagers to state and check the intuitive or mental 
moUels which thoy constantly use as the framework for decision- 
making* 

The model-building approach represents one major way forward 
towards improving the efficiency of universities. If progress is to 
bt' made as quickly and smoothly as possible there are at least two 
proroquisitos. First » model-building should be promoted as a devel- 
opment activity involvini^ inter-disciplinary teams rather than as a 
pure research activity. It needs collaboration amongst the specialist 
experts in economics, operational research, sociology, management 
science, and the behavioural sciences, it needs close collaboration 
between the specialist managers in the areas of finance, space, aca- 
ciomic activity, etc., particularly either to build behavioural reality 
into thii mouels or to clarify the role of the mouel in the real situa- 
tion. Such a systematic approach to model-building for educational 
inetitutions 12 ©ssontial since the main purpose of the model is to 
inculcate a systeraatic approach by the institution to its problems 

itiQS. Seconcily, the dangers of providing managers with 
iiQQmirn:!'/ scientific and exact information provided by the present 
generation of over-simplified models needs to be safeguarded against. 
Those dangers are rsal and need to be recognised by those who promote 
the model-buildintj approach; there is too much at 'stake for the fu- - 
ture of individual institutions for such risks to be understated* 
As in the case of modern medicine, science and technology generally, 
there are very few advances which are not also potentially dagerous. 
This is not a sufficient argument against pursuing those avenues for 
advancement, but it is a very strong argument in favour of doing so 
with scientific caution, and of taking steps to avoid side-effects. 

The increasing rate of change must be borne in mind. Tiie uni- 
versities of the 19705 will be faced with greater increases in scale, 
more complex financial and social problems, increased need for in- 
ternal diversification within a unified system, more complex struc- 
tures and patterns of learning and research, and more intricate ex- 
ternal relationships. In sum, their management and planning will 
become much more complex and much more important in its effects. In 
view of these changes, improved techniques will be essential for the 
management of universities in the 19708. Individual institutions at 
this time may see the development costs and other problems associated 
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witn rigorous tecl'miquQS as a price they cannot afforci in relation 
to th© short-term benefits and the resources they have available; 
in those eireuaistances the development of approaches such as model- 
building should be supported through co-operative ventures or by ex- 
ternal aid. It is through such developments that techniques may be- 
come available in time to meet the new problems of the 1970s. 

In the meantime most individual institutions should tackle the 
more urgent problems directly concerned with the nature of their 
decision-making processes. If those processes are ;iot sufficiently 
demoeratic and participative, if they over-centraliSvi initiative 
rather than encourage co-ordinated devolution, if they are too rigid, 
ii' they do not clearly assign responsibility, if they fail to build 
in responsiveness to environmental change, and if they ignore the 
socio-political aspect of the nature of the institution then more 
sophisticated management techniques may aggravate thic? problems of 
the 1970s rather than assist in their solution. 
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